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ABSTRACT 

This teacher's guide contains siultidisciplinar y 
activities written by teachers and principals in Genessee County, 
Michigan, in a four^day works}iop sponsored by Project CHANGE. 
Activities contained in this publication range from elementary 
through high school levelsi with the appropriate teaching level being 
indicated for each activity. Most of the activities are presented on 
a single page. The objective of the activity^ materials needed (if 
any) , description (of what the students should do; cautions to the 
teacher), and related activities (if any) are provided within this 
space limitation. Soae activities designed for high school sliudents 
contain more detail in the form of directions, questions to be 
answered, or simple identification keys* (PEB) 
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INTRODUCTION 



/Viiong the pi'ccepts that educators accept and expound are "learning 
by doi nj;. .. firsthand experience .. .direct contact ... integrated 
learning.'' There is a ready-made, free, superbly equipped educa- 
tional facility available to all where such things are possible. 
It's called nil: OUTDOHRS. 

liveryone is i>ecoming more aware of 'ur SPACHSHIP l^ART)! and its 
limited resources. Curriculum efforts in this area have been called 
different things: nature study, outdoor education, conservation, 
environmental education. Let us not worry about labels and defini- 
tiot^s; let's do^ something! 

^^^^ ^^>^^^^^'tval School Laws of the State of Michigan require that the 
curriculum in all tLe public schools shall include instruction in 
"humane treatment and protection of animals and birds, economy of 
nature , " 

Hoes your curriculujn include objectives to comply with this law? 
Are you having a difficult time meeting your objectives? 

Ihis collection of suggestions for outdoor learning will get you 
^Uartcd. Modify them to suit your situation and needs; extend and 
expand them; design new activities, 

Ihe outdoors has many advanta;,>e.^ over a coiifined classroom: 

♦natural setting has greater diversity of arrangements, 
space and materials for ijistruction than a classroom 
could possibly )iave, 

♦every school has access to the great outdoors, 

♦outdoor learning transcends subject categories; it 
tipplies to tho total curriculum j r^ad 

•county and private outdoor facilities are conveniently 
di St r i butcd . 

Heed the motto of a well-known national curriculum program.,. 
"Ihe classroom is outside; iet^s get into it." 
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1 \v\is horn in ]niihi'uU:o Wells, Keiu , InyJanJ. ^h■ inotluM' ikuuoJ 
iiic NiumIi, but I liavo al;\,'i\s t)iou^;lit -^Ik- >hoiiKI Uiwc i;ivtn ww lay 
sister's name, Sylvia, as 1 am ihc *\'hi M of tlie uooJs". \\\\vn 
I was luo N'cars c>Kl, inv parcMit s came to (leiiesee Tount}" uhere I 
Ikivo lived ever since. After graduating from l lushini^ Hi^^ji 
School, I attended tieiiesee C!ount\' Normal School in f-lnn. After 
one year of traiaini; I was hired to teach iirades one through 
seven at the old Ken.t Scl)ooi a mile west of Flusliing. After that 
N'car, I did not toacl) again for twenty sears. In tlie meantime, 
I raised a family of six. As life got dull with the cluldren 
gone, I decided to work for a B.S. degree. So I did substitute 
teaching <ind struggled through, classes evenings, Saturdays and 
every summer until this goal was aeeoinp 1 i shed . 1 have taught the 
past fifteen years in the Flushing Schools and real ly enjoy my 
work . 



Terrs' R , Sproulc - ('arman School I>istrict 

Bachekn' of Music liducation - (Central ^Iichigan University; Master's 
in Curriculum and Instruction Technology - Micin^'^an State University. 
M> educational experience !kis been in teaclung instructional and 
vocal music for 8 > ears ; assistant building inMncipal for 1 year 
and teacliing environmental science for 2 years, all at Mandcvillc 
Junior Wigh School . 



Clan Mishler - [.ake/ille School District 



B.S. aiui M.A. from Michigan State University. I have been at 
l.akoville since .lul\' of 19S6, five \'ears as a teacher of vocational 
agriculture, f;oneraI sc'ence, biology and fai^Ji slu)[); three years as 
a counselor; the last nine \'ears as an administrator, M\' agricultural 
background has l?een influential in the develo[>ment of my attitude 
toward environmental education. I love and enjoy the outdoors iind am 
deej>l\- concerned cnau^ the destruction of sj many of our natui'al areas, 
r believe t[)at education coiKXM'ning resources is necessar}' if we are 
going to save an\'t}ung of real value for future generations. it see/ns 
thai the hcst way to educate the j^ublic is through t lie yoiuu: people. 



! eRo>- McUowell - kakevine S :hool Uistri.n 

H.S. - We^t-!!! Micl^l::. n 1 in i \ e rs i t >' . M}- interests are phutogr<ii>hy 
and outdoor activities, camping and hacl.packing especially. ihrougli 
camping, i hecame aware of the i niju') rt .ukx^ of oistdoor education as a 
tool for sci«.'nee classes. I teach living science and the earth space 
sciences at kakeville Middle School. 
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Marjorie Vernon 



Athcrtoii School ni:>tvict 



B.A, - Ihe Univor<ity of Michigan. Graduate \>orK from Northern and 
liastern Miehiv;an Universities. I am teaching a semester class in 
conservation, second year biology and introductory physical science 
at Atherton High School. Thi s is iny sixtl\ year. The school district 
is appointing: a committee to develoj) 20 acres t^or outdoor education 
and recreation. I am involved in this. 



Arnold L. r.rift'in - Carman School District 



A. A. - I'lint Junior College; B.A, - The University of Michigan; 
M.A. - Eastern Michigan University; Education Specialist, Michigan 
State University. Total of 15 years in education; 2 years in the 
classroom, 7 years as community school director in city of Flint, 
6 years as elementary principal in Carman School District. I enjoy 
travel, family camping and snowmobile riding in tlie forest. 



Dan Cajewski - Kearsley School District 

I have a B.S. degree from Southern Illinois University and M.A. 
from Miciiigan State University. I tauglit general science for 7 
years and earth science for 1 year at Daly Junior liigh. 1 *m 
presently teaching earth science at Kearsley 's new Armstrong Middle 
School. lartd science activities have involved me with the Michigan 
liartli Science Teachers Association ru)d 1 am now serving as vice- 
president of that organization. John Krohn and I developed a mini- 
outdoor lab at Daly Jiuiior High and are noiv developing 120 acres at 
Armstrong. This work has been rewarding to me. Teaching science 
has become mucii more meaningful to me and m)' students since we have 
d i s c v> V e V o d that our classroom i the o u t d o o r 1 a b o r a t o r y , 



John Krohn - Kearsley School Uistri.'t 



h.S. > Indiana State University: M.A. - Michigan State University; 
A.V.I. - (fniversity of Northenv Iowa. t hel]>ed to develop the outd~)or 
laboratory with Dan (lajewski at Daly Junior Higli School wliere I taught 
for 7 years. Provi^ied leader sin p in the i!evelopnent of o\Udoor 
learning areas in Cedar I-al Is and Marshal 1 town , Iowa. Currently 
teaching earth science and mathejuatics at Armstrong Middle Scliool and 
developing, with i)an, tfie school site as an outdoor learning c^viron- 
ment . Working with students on the scliool site lias provided many 
exciting exj^er j ences . I'erhaps, this is the most enjoyable year 1 
have liad as a teaclier. 



Adrionno Slueck - Mt . Morris School [Mstrict 



B.A. degree - J-lint U. of NL Working on master's degree at 
Eastern Michigan University. Teach biology, physiology at 
lilisabeth Ann Johnson High School. Currently at work on site 
dcvelopniont nt the high school. Cooperate with others in the 
county to plan environmental activities. Interest stems from 
active participation with senior scouts in outdoor activities, 



Hdward Pokornovski - Linden Scliool District 



f was born in Chicago and lived there for tJic fii'st 19 years 
of my life. 1 finished high scliool and served in the Air l-orce 
during World War II. I attended Junior College in Chicago, 
then continued at Michigan State to receive my B.A., M,A. and 
Educational Specialist degrees. My teaching experience was at 
North School, Lansing for 3 years; at Franklin School, Birmingham 
for 9 years. My administrative experience was as elementary 
supervise:', Tri-County Area, Howard City for 7 \'ears; now elementary 
principal at Linden lilementary School for 5 years, Camping, reading 
and sports interest ^le . 



I- red Kienit^ * Carman Scliool District 



B.A. - 'Ihe University of Michigan; M.A. - The University of 
Miclugan, elenientar> principal at Hoover. I liave been an elementary 

science coordinator and elementary school teaclier. I was born and 

raised in Michigan. My special interests ai^e golf, fishing and 
travel . 



Sandra .Jacob - Beeclier School District 



B.S. - i^ioiogy, Michigan State University; B.S. - Health Tducation, 
Michigan State University. I've spent the past \'ear teaching envirori- 
mental scierices at Beecher Higl\ Scliool: basic ecology, wildlife 
management, environmental problems and urban ecology. This offers a 
pretty wide scope and keeps interest high. 



William Haiec - leiUot^. Scliool l^istriet 



B.S. from Ball State University in biology. I teach biology at Tenton 
High Scb.ool. I am worKii^g on a master's program in biology from 
Lastern Michigan University, witl^i specialisation in environment. My 
hobbies include all sports. 



Mrs. Marie Shepard - Swart;: Cvook Scliool District 

l.ive on a 100 acre farm; 18 years of teachin^^ later elementary 
or 7th j^rade science. Taught in one-room schools, also at New 
Lothrup, old Dye School; last 7 years at Swartz llrcek. Graduated 
from l-astcrn Michigan Universit)\ (E^.S.}, Master's Oogree in 
Resource Developme;)t from Michigan State University and have 15 
hours beyond M.S., invocation is Soil and Water (Conservation for 
the jnist 25 years. 



Jean Outman - Carinnn School District 



I am teaching thircl and fourth grades. I tauglit ten years in a 
one-room rural school. I ^w) surprised by how many of the things 
we are trying to do now we also did back in the good old days. 
All activities were done by the teacher, two or three parents and 
the students. No money was available, ^'e had sand boxes for tfic 
yoiuiger students; we planted shrubs for the birds; made our own 
bird bath, built the form and laixcd the cement; inade bird feeders; 
made and planted rock gardens; built rock steps up from the road. 
So all of what we are doing now is not new. 



Jim Nhndorff - ("arman School District 



JKA. - iilementar)' Jiducation, Nortlicrn Michigan University; M.A. - 
lidvtcat ional Administration, Northern Michigan University. I was 
raised in thv Upper Peninsula of Michigan wliere I became actively 
interested in hunting, fishing and the outdoors. I teach Sth grade 
at Rankin lilemcntary Scliool - 



Jill Virrotta - Canaan ScIk^joI District 



(Graduated froir. I lint of M.; M.A, from Tlic University of Michigan, 
l-irst grade teaclicr for ten \'cars in the Carman School District, 
Present ]y teaching --WAS Science to all first grades at Dye I:lemejUary . 
Wo Ceimp in state parks with our children to enjoy the forests and 
lakes of Miclugan, 



Sue Dacko - ),inden ScIjOo] District 



I'm a third year teacher :{t I,inden i:lcmentary Scl^ool , I enjoy the 
outdoors and like to conve\' my apjn-ec i at i on of the environment to 
others. ■ 




Vickie Weiss - (;rand Blanc School District 



I graduated from i'lint Tolle^e of The University of Michigan and 
am currently working on a master *s cJegree from Oakland University, 
1 have taught in Grand Blanc for nine years. I Mn a 3-4-S classroom 
teacher at Indian Mill Hlementary Scliool. 1 enjoy being outdoors 
with kids, camping or developing nature projects, such as outdoor 
education with a A-ii Club, a small nature area near the school, and 
a spring camping trip. 



Cre Obrecht - Carman School District 



Lake l-enton is my front yard and that is the best part. I thought 
to be an anthropologist so 1 pursued this path at The University of 
iMichigan with a short junket at the University of New Mexico. Three 
summers at '^Bug Camp^' (U. of M. Biological Station) were a sheer 
delight. I'oilowing a M.A. plus from 'iTie University of Michigan I 
found myself in the laboratory as an instructor, a mighty sobering 
experience! After working with young adults for some moons, I 
found myself knocking at the door of public school teaching, so here 
1 am at Mandeville dunior High living the joys and frustrations so 
familiar to teachers. Outdoor education has always been a part of 
my life and inflicted upon everyone 1 come in contact with. 



Tom McHlroy - I^akcviUe School District 



8th grade - physical sciences teacher, Lakcville Middle School, 
B,S. - Western Michigan University. Hnrolled in a master's program 
at liastern Michigan University in middle school education. My 
teacfiing experiences at Lakeville during the past 2 years have 
beautifully complemented my college work. With subject concentration 
in geology and geography the "in class" and "outdoor" laboratory 
work has been most enjoyable. It has been great to work on and 
in the outdoor area with students; most valuable has been the trust 
enjoyed by me and the students. Without this trust I could not deserve 
nor receive success. I enjoy all outdoor activities. Camping, fishing 
and canoeing are my favorites. 



Vernon [)uP?\aw - Carman School District 



I did my undergraduate work at Tlic University of Michigan. I received 
my master's degree at Ilie University of Michigan in elementary school 
administration, l^m now twenty-two liours toward a specialist degree 
in school administration. At the present time, I am assistant principal 
at Dye Hlementary in the Carman School District. We're developing a 
nature area behind the school. Diis is my eighth year in education, 
five years as a teacher and three, as an administrator. 




Gregory (IMlani - l-luslrifig School District 



B,S. - CLMiirol Michij>nn University. Aniatcuir taxidermist and 
general bioloj,'y teacher at Flushiiig Hi^jli School for two years. 
I believe that an understanding and love of nature comes from 
the knowledge of and secnng^ the beauty of the environment* 
If a child, young or old, can see and touch nature, they will 
learn to love and respect it and most of all, protect it. 
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TlTlii: Nature Treasure 



l.liVHL ; l:leincntary 



Ihe i>tiuUMU win j;athci^ objects from nature that can be removed 
without pernuuUM'.t damage or loss. 

coffee can or paper bag 

a teacher list of 20 to 30 items found in an outdoor setting 
DliSCRIPTION: 

Preplanning: teacher and students will go into the nature area 
arid make a list of the items that can be removed from the area. 

flach student is to take the "collecting" equipment and go into 
the iwen and gather the items mentioned. A specific amount of time 
should he set for this. 

Return to the classroom or some other specific location where 
you can discuss with the students what has been found and who has 
collected the most items. 

Variations : 

I. In hoino cases, >'ou might like to put a point value on 
different items dcjiending upon how scarce or plentiful 
it is in the nature area. The student with the greatest lumber 
of points would be the winner, or recognize the ten children 
wi til the most points . 




TITtE: look What I Found!! 



LEVEL: U 1 em cn t a r y 



OBJliCTIVL ; 

Studonts will develop observ;ition skills, ICv^rn to use reference 
skills and learn to record data. 



PBSCRIPTION : 

Take a nature hike in the school's nature area. Each child will 
bring back one thing - leaf, nut, mushroom, weed, etc. Bring back and 
have them write down everything they can about that object. Do research 
ind compile some facts. Afterwards, compile what the children have 
written in a *'guide^* for the nature area. 



RELATED ACTIVITIES : 

Art: draw or paint "IvTiat I See^' 
language Arts: creative writing 




L^IMi' f^^-^fHlelion Day [JiVbL: Momentary 



OB.JKCTIVI;: 

The student will use the spring dandelion crop as a basis for 
total curriculum activity. 



MA;ri[iRIA|[^: 

a field of dandelions 



DESCRIPTION: 

Did you ever have a Dandelion Day? It can happen some afternoon 
when you go outside and sec that enormous field on the school property 
covered by dandelions- -absolutely covered! I 

Follow the children and a million things will happen. One game 
devised by children is pulling the dandelions up by their roots. A 
natural kind of competition occurs - WHO itAS Tlii: hONGliST ROOT? 

Also, children know all those little sayings and ganies used when 
putting a dandelion under their chins. 

Back in the classroom ask the children if they could think of some 
purposeful, use for all of the dandelions. 

Students will be off and running; some--the inventors - -wi 1 1 create. 
One girl painted a picture using ^'squished'^ dandelions. Another thought 
there should be a way of using them to paint the yellow strip down the 
highway. A boy mentioned that his grandfather made dandelion wine and 
by the end of the week he had two bottles of it--one finished and one 
fermenting. 



Rli LATiT) ACTIVIT IJiS : 

Creative l,anguage bxjjcr iences : write a poem story about dandelions 
or feelings about them; sketches, paintings; "yellow'' things 

Science: examine parts of a dandelion under lens or microscope; 

determine how dandelions (seeds) are carried; investigate methods 
of removing dandelions and consequences; turn a dandelion from 
yellow to blue with food coloring in water 

Research: finding recipes using dandelions in reference books like 
Stalking^the ^^nld Asnara gus 

M^Uhcmat ics : estimate? how main- dandelions in a given area based on a 
sample area; corn|)are lengths of roots 

3 




2jry^: Tenipcraturo Differences in Sun and Shade LHVHL ; Hlcmentary 



The students will measure temperatures in various locations and 
discuss the differences found. 



MMhKIAl.Si 

five thermometers 



DliSCRIPTlON: 

Show the students how to read their thermometers. 

Place each thermometer on a sunny windowsill, shady windowsill, 
building in the sun, building in the sl^ade, and in the snow» Temperatures 
are then read and compared. 

Students observe that the temperature on a windowsill will be higher 
than the temperature away from the building. Sunny temperatures will be 
higlier than shady temperatures. ll\e temperature beneath the snow is 
higher than the temperature on top of the snow» 

Tile students learn why people and animals seek certain areas at 
certain times of the year and why snow is important as a ground cover 
in winter to protect plants and animals. 



TITLE; Comnion Properties of Plants 



LEVEL ; Elementary 



OBJECTIVE : 

The students will learn the coimnon* basic parts and functions of 
members of the plant kingdom. 

MATERIALS ; 

examples or pictures of many plants (include flowers, bushes, trees, a 

flower bulb or fern) 
iTiic rose ope 

film on tapping maple trees 
DESCRIPTION; 

Observe each plant and Identify similarities*, e»g., all plants have roots 
which extend over an area to secure food for the plant, they also have leaves* 
Observe veins and stoma under microscope to observe leaf construction. Com- 
pare leaf veins with human veins, stoma to skin pores to conclude function of a 
leaf. Plants have stems. Cut some weed stems to demonstrate sap in the stem. 
If possible, show film on tapping maple trees to show that the stem, even if 
it is called a trunk, carries the life fluids of the plant. Plants have 
methods of reproduction. Show bulb (or onion), nut, flower, seeds of different 
plants. Observe that even though the seed may be in a fruit, flower, cone, or 
bulb, it produces a new plant. 

Hopefully, children who know the function of the stem of a tree will re- 
frain from peeling bark from a tree. 
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T] TLK : \AIq Cyclo of Animals 



LEVEL ; Klenuntary 



OBJECTIVE; 

Note physical changes of animals as they progress tht^ugh their life cycle. 
Those occur in similar sequence, thoup.h not necessarily in the same time span 
or in the same way, 

MATERIALS : 

white mice, gerblls or hamsters 
monarch butterfly caterpillar 
tadpole 

movies to demonstrate the life cycle of a butterfly 
DESCRIPTION ; 

Review the needs of animals (food, water, shelter) and prepare the proper 
habitat and food for each animal. Observe and record the growth and change of 
the animals. Note' mammals change very little except in size. Insects and 
frogs change in body shape and form as the life cycle progresses. When the 
animal matures, it will reproduce its own kind which will undergo the same life 
cycle stages as the parent, Young are produced in different ways mammals 
will produce living young, insects will attatch eggs to a food supply, frogs 
will lay eggs on water. 

RELATED ACTIVITIES ; 

This should be accompanied by constant lessons of proper care for and re- 
spect for all creatures and responsibility for tending animals under our care* 
Follow up with a set of pictures showing the life cycle of an animal and have 
the children put them In proper sequence; e.g., mother cat nursing tiny kitten, 
older kitten, old cat. 



TITLK: Blindfold Taste Test IliVI-L; i:iementan- 



The students will learn that the sense of taste is affected by 
sight. 



MATERIALS: 

peeled grapes whipped, crust less bread 

cooked spaghetti noodles other foods with little or no smell 

mashed potatos blindfold 



DESCRIPTION : 

Blindfold a student and have him pick up food in his fingers and 
eat it, telling you what he thinks it is. If you liave a student who can 
psychologically "take it", you might suggest something else; i.e., spaghett 
might be ^'worms''. Have the students note that taste can be affected by the 
loss of vision. 




TITLE ; The Five Senses and Their Functions 



LEVEL : Elementary 



o\mcr\VK: 

The students will define the five senses and their uses. 



MATERIALS; 

popcorn popper 
popcorn 

portable screen to shield the popper 
DESCRIP TION; 

Begin popping the corn while the children are doing something else, or 
preferably while they are out of the room, Wlien the children comment that 
popcorn is popping ask them how they know. Usually the first reply will be, 
"I smelled it". The next answer might be^ "I heard it". Identify these 
senses. Then discuss how it sounds and sn^ells. Vass out an unpopped seed to 
each child with his popcorn. Discuss how each looks and feels, popped and 
unpopped, Identify sense of touch and sight. Finally, discuss how It tastes, 
doflnc taste. 

Review the five ways we knew about the popcorn; Identify the organ that 
controls each sense, let the children speculate what the deprivation of a 
sense would be like. This should be preceeded by the children listening, 
taking a blind walk, or a blindfold taste test which would actually demonstrate 
what deprivation of a sense would be like. 
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TITLE : Seasonal Changes 



lEVHL : I:lei)ientary 



OBJECTIVE : 

The student will observe a demonstration of the earth's rotation 
and revolution about the sun. 



N!ATERIALS : 

globe (which rotates on an axis) 
flashlight 



DESCRIPTION : 

Define '^revolve" and "rotate'^ The earth rotates on its axis which 
revolves around the sun. Use a flashlight for the sun. Have a child hold 
the "sun'*. Observe light shadows (night and day) » Observe that the axis 
of the earth remains the same even though the earth is in a different 
position in relationship to the jun. Observe that when one hemisphere is 
tilted toward the sun, the other one will be tilted away from the sun» When 
the earth revolves one hemisphere will get more light than the other--thus 
more heat . 

In two positions the hemispheres will be approximately equidistant from 
the sun. They will get about the same amount of light. These differences 
in earth tilt cause seasons; more light means longer days and more heat in 
the summer. HTicn the northern hemisphere has summer, the southern hemisphere 
will have winter and vice-versa. Times when the day and night are the same 
length are intermediate seasons which are called spring and fall, 

The first day of winter will be when the day is the shortest and 
the night is longest. The first day of summer will be the longest day and 
shortest night of the year. The first days of spring and fall will have 
equal day and night. 



ERLC 
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TITLE ; Snow as a Measure of Pollution 



LEVEL: Elementary 



OBJECTIVE ; 

Determine amount of pollution In a given sample. Predict source of 
pel lutlon, 



MATERIALS; 

coffee cans 
cleansing tissue 
microscope 
magnifying glass 
glass containers 



DESCRIPTION ; 

What's in snow? Have you ever eaten snow? Get samples of snow from 
different areas, close to buildings, away from buildings , open areas, near road. 
Label Javs of snow from the various areas. Let snow melt. Pour through cleans- 
ing tissue, note sediment. Compare sediment or pollution of the samples from 
the different areas. 

Would you want to eat this snow? Why or why not? Because snow looks 
clean would you eat it? 

Look for other signs of pollution by using magnifying glass and microscope. 
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TITLE : A Fishless Aquariuni 



LBVEL; Elementary 



OBJECTIVE : 

The students will learn that living things come in all shapes 
and sizes. 



ft\TERIALS : 

1 qt, milk carton 

1 qt* clear glass container 



DESCRIPTION : 

Unfold top of milk carton, wash out thoroughly. Each child takes 
his carton to the collecting area, stream, pond or ditch* Scrape a small 
amount of mud from the bottom of the carton. Fill carton nearly full with 
water. Collect sample of any water plants available. Many animals live 
on the steins and leaves. Refold top of carton. Tape or staple top 
together before carrying it away. Dump the samples into the quart jars. 
Rinse carton by pouring some water from the jar back into the carton. 
Shake the carton with rinse water, then pour rinse water into jar. Let 
jars sit for several days for the mud to settle. If jars are set on the 
windowsiUs, plants will stay healthy. After mud has settled, the students 
can study the jars closely to discover any "critters'' swimming, clinging 
to sides of the jar, or on the surface of the mud. Children can examine 
water samples or scrapings of leaves and stems with magnifiers or micro- 
scopes. Encourage them to draw pictures or describe what they see. 



RELATED ACTIVITIES : 

Creative Writing: stories about the field trip, what they saw in 
their aquariums; explore reference materials to find out about 
some of the things they saw 
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TITLE: Life Cycle of a Plant 



LEVEL t Elementary 



OBJECTIVE ; 

Demonstrate the life cycle of a plant # 



MATERIALS; 

potting soil 
pots 

radish seeds or pinto bean seeds 

Walt Disney's movie ''Rites of Spring" (shows the growth of plants) 



DESCRIP TION; 

Plant the seeds in the pots, recalling their needs; water, wartnth^ 
food, sun, Observe and record the growth of the plants each day. Note the 
development of the stem, leaves, blossoms, seed, death of the plant, leaving 
the seed for the new plant. If possible, raise the plant where Ins^acts can 
pollinate it. Encourage children to identify each life stage the plant under- 
goes . 



RELATED ACTIVITIES : 

Have the children make similar observations of other plants, noting that 
some plants take much longer to complete their life cycle than others. Follow 
up with a scrambled sequence of a plant's life cycle. Have the children put 
them in proper sequence. 



12 



TITLE ; Classifying Animals 



LBVnL: Elementary 



OBJECTIVE ; 

The students will learn that animals are different, but also 
have some characteristics in common. 



MATERIA LS: 

pictures of animals if real animals are not available 
vocabulary words: mammals, birds, fish, roptiles 



DESCRIPTION : 

Place the pictures of animals of different species along the 
chalkboard. Have the children sort the pictures into groups of 
animals that are similar. Evaluate the classification. Was it 
done correctly? Discuss what the animals have in common; i.e., 
all those that fly, all birds, all those with fur, etc. Be sure 
to include body coverings, appendages, etc. in this discussion. 



RELATED ACTIVITIES : 

After the children identify likenesses and differences, define 
mammal (hair on body, warm-blooded, etc.) 



ERLC 
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irnii: i-ossil Fun LHVbL; lilcmentary 



OBJliCny^: 

The student will make some fossils to acquire a better understanding 
of what they arc afid how they are made, 



MATHPJAl>S: 



large pan 

mud 

water 

objecti^ - -.sliell 5 , fish, b^jnes, crab, claws^ bits of coral, etc. 



D[:SCK1PT[0N: 

fill a large pan with mud from a dried-up puddle. Add water and stir 
until it is like pancake batter. This is to represent the sediment deposited 
on the bottom of the sea. 

Let the students di'0[^ in the various objects. Set the pan aside and 
allow the mud to dry out. (lie mud, when hard, is somewhat like the rocks 
formed when sea sediment hardens. 

When mud is dry [completely) let the students break it apart and 
discover the '^fossils'^ in the rock. 



Khl.ATlT) ACT I V i n HS: 

Make "fossils'' like those that could be found in a lake. 

lake a field trip to a lake, seasliore or puddle to see how fossils 
may be formed. 




TITLH: Making a Weather Station 



LEVEL: 



Elcme .itary 



OBJECTIV E: 

The students will forecast weather through twice a day observations 
of temperature, pressure, wind speed, humidity, precipitation and clouds. 

MATERIALS : 

Bulletin 150, 2B 



DESCRIPTION: 

Many of the instruments need to be sheltered. There are directions 
for making this shelter in the bulletin. A hollow pipe should be set in 
concrete. The weather station should be mounted to a post which will fit 
inside the hollow pipe; then the weather station can be removed and brought 
inside to protect it from vandalism. 

The basic weather measuring instrument can be easily built. Such 
simple things as milk cartons, cans and rubber bands are used. 

Instruments to make for measuring; 

1. temperature - thermometer 

2. pressure * barometer 

3. wind - weather vane 

4. humidity - psychrometer 

5. rainfall - rain gauge 

6. wind speed - anemometer 

If you want to be a weather forecaster, check your instruments twice 
a day and keep a careful record of temperature, pressure, wind speed and 
direction, humidity, precipitation and clouds. Your records will form a 
picture of what's happening and what's going to be. 

A sample weather log is included in Bulletin 150, 2B. 



RELATED ACTIVITIES ; 

A good culminating activity would be to go to Bishop Airport and visit 
the Weather Bureau. 



ERIC 



Wm.: l:Jementary 



OBJHCTIVi;; 

Demonstrate that leaves respire and that a broad leaf will absorb 
and iose more moisture from the air than a ncedle-type leaf. 

MA;n^AlS: 

balance or accurate scale calibrated in grams 
deciduous and evergreen leaves and needles 
petri dish 

DESCRIPTION : 

With scale (or with balance) find a leaf and pine needle of eqmil 
%'eight . Imjnerse leaf for an hour in a petri dish of water in which 
food coloring has been added. Then reweigh (or rebalance) the leaves 
to see that the broad leaf has absorbed more moisture. Put the leaves 
on the sunny windowsill for an hour. Reweigh (or rebalance) the leaves 
to check for water loss. 

Vocabulary: respiration and osmosis 



RCUT ED ACT IVITU:S: 

Immerse cut flower into a container of water into which food coloring 
has been added. Observe how the plant absorbs the colored water. 

fixamine leaves under microscope to observe stoma and leaf veins. 



i'lTl ji: Respiration of l.eaves 
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nTLli: Look 'ri' Sec LliVliL: ['lo'icntarv 



OBJIXTIVH: 

The students will ^^o outdoors to observe geometric i^liapes in 
natural and man-made structures. 



MATERIALS : 

paper 
penci 1 
' Upboaru 

DbSCRIPTION : 

Have the students look for circles, squares, rectangles, triangles, 
angles, spheres, cubes, and symmetrical and asyifimetr ical forTiis. Look at 
small and large things. Record observations with sketches or words. 

Use the outdoors to introduce bilaterally symmetrical (tree Reaves) ; 
radial s>anj[netry (apple tree trunks); or asymmetrical (elm leaf) .^^ 

Repeat those observations at different tirties of the year. 




11 TI.l:; Project Survival 



LI'.Vi'L: r. loniontary 



OBJECTIVE: 

To have the student think and experience conditions of survival. 



DfiSCRIPTION: 

Take a walk outdoors and ask the students to pretend they are 
lost in the woods and must '?''tay there for some time. Itow will they 
survive? They have no food, materials or tools. 

What will they drink? fiat? How will they keep warm? hliere will 
they sleep? How will they start a fire? 

Divide the students into teams. HTiere would they stay as the 
best environment in the setting? Have them draw maps of the environ- 
ment; plan their activities. 

RHm'HD ACTIVITIHS : 

Language lixperiences : make up ^'survivaT' cards to write a 

situation and to describe the setting. Have the students 
react to the situation verbally; discuss 'W programs that 
fit the concept of survival; make a ditto scrapbook prepared 
by the kids of their recipes for survival (plants, berries, 
animals, etc.) 

Mathematics: mapping the area they have chosen 

Research: look for articles in news media that tell about people 
who have '^survived" in the outdoors and discuss them; read 
books like Stalking the Wild Asparagus for ideas of which 
plants are edible 

Other: play commercially prepared simulation games similar to 
the field trip experience 
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TITLE: Water Pollution 



LliVliL: momentary 



OBJ[:CTIVH: 

Students will describe what water pollution is, identify some of 
its causes, relate the result of water pollution on resident animals 
and/or plants and identify positive alternatives for a solution to the 
water pollution problem. 

M\TEiRIAi,S: 

Prepare two large well-balanced aquaria with some type of tropical 
fish and snails, placing them side by siue within the classroom. 
Inform class tliit^ for Aquarium A, only the correctly prescribed amount 
of fish food is to be given daily and no other elements are to be added 
to the water. 

For Aquarium B, students may give fish as much food as they wish, 
feeding them as often as they care to. In addition, any items that 
students would normally throw away in the classroom wastebusket may, 
if so desired, be deposited in Aquarium B. 

DISC USSION: 

Observe over a period of time what happens to animals and j)lants 
living in Aquaria A and B, respectively. 

Discuss effects of differential treatment to two aquaria. Observe 
individual and group conclusions in discussion. 

Possible discussion questions are: 

a. What is water pollution? 

b. Wliat are some of its causes? 

c. hliat positive steps can be taken to alleviate water 
pol 1 ut ion? 

d. Mow might tlie study of these aquaria be com])ared 
(general i 2:ed) to our lake and river problems? 



ERIC 



Ll-VlU. : lloiuontarv 



0B.I1ICTIVH: 

The students will learn collecting techniques and will dcv^elop 
observation skills. 

MATH RIA[.S: 

bottles with stoppers 
data sheet 

[)E:SCRIPTIQN: 

1. ToUect samples of fresh fallen snow, standing snow and 
frozen pond or stream W7,ter. 

2. Compare and record the appearance, odor and taste before 
and after mel ting . 

3. Boil sajnj)les where pollution is suspected. 





Fresh Snow 


Standing Snow 


Frozen Pond Water 


Does it look good? 








Docs it smell good? 








Docs it taste good? 









Rl-LATtii) ACTIVITIt'S: 

Mathematics: development and use of charts 
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iTrUv. Riunbow Dripcicles 



lAiVlil.: HlomentarN 



objll'tivl:: 

The students will learn liow water freezes, the temperature at 
which it freezes and how an icicle .forms. 



MATiiRI A(>S: 

empty cans 
nai 1 

cord (for handle) 
food coloring 



DESCRIPTION: 

Use a nail and punch two holes opposite each other along the top of 
a can. Puu the cord through the holes to form a handle. Punch a very 
small hole in the bottom for water to drip through slowly enough to form 
icicles , 

In another container, mix a few drops of food coloring with some 
water. Pour this into the first can and hang it up on a tree branch 
in your yard. (Koto: If it is a cold day, the water may freeze in the 
can before icicles form,) You may have to try this on several different 
days before you finally produce some homegrown rainbow icicles. 



RFiLAT^H) ACTIVITIES: 



Write poems or jingles about how the water freezes. 




LUJJr Roaring Insects LHV1:I, ; Elementary 



As a result of this project children will be able to work out a 
formula showing the influence of temperature on the number of chii'ps 
jiiaile by "insect niusicians". 

MATHRl Al.S : 

black fieltl crickets or grass]]oppers 

glass or plastic containers (1 qt, - 1 gallon size) 

soil 

DESCRIPTION: 

Spread about 2 inches of soil or sawdust on the bottom and place 
a watch glass on top of this for a water trough. Cover with a lid 
of screen wire. Keep glass filled with water, Feed insects bread 
soaked in water, corn mush, mashed potatoes, bits of lettuce and 
occasionally a delicacy such as peanut butter. For grasshoppers, 
line the bottom of the container with a sod of grass 2" thick. This 
provides food and a place for the female to deposit her eggs. Water 
tlie grass from time to time. 



RFiUTFD ACTIVITIHS: 

A formula to start with: T = 50 + 

^\Tiere: T = temperature in degrees Falirenheit. 
N = number of chirps per minute. 
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rri l li: Insec't-Clol lect i nt; Stat ion 



l.liVH 



i: I omental \ 



The stueleiits will collect and identify a minimum of fifteen insects 
to learn more about the relationslup of insects to inan. 

M/VriiRIAlS: 

ini>oct net cardboard 

bed sheet cotton 

li>;ht fingernail polish 

jar with lid 

Di; SCRIPT ION: 

Many methods can be employed to obtain insect specimens- Below 
are some suggested methods: 

1. An insect net can be used for flying insects, 

2. A bed slieet and light are especially good for 'noths . Place a 
light in front of a bed sheet and collect insects as tliey are 
attracted to it. 

3. Use a jar witfi a lid to collect insects at flowers. 



To kill insects for mountings use a killing jar constructed in the 
fol lowing manner : 




Keep data of where various insects are found, 



{'rcative Writing: stories, poems » riddles 
Art : sketch i ng , pr.int ing 

Research: life cycle of the insect, its part ]n the balaiun^ of nature 
Q Reading: poems and stories about insects 

ERIC 

mmmtm (iroup Census: which insects wore tound; not tound 



TITLE: A Whale of a Time LEVEL ; Elementary 



Q LUliCTlVH : 

The students will sharpen their research skills and become 
involved in an environmental concern. 



DESCRIPTION ; 

Students like to get involved. Right? Would you like them to 
help save the whales? Sound impossible? Not really. 

Many excellent articles and books are currently available about 
whales and the Genesee Intennediate School District has a Jacques 
Cousteau movie about whales* 

Talk with the students to see what they know and what they might 
want to learn about whales. List possible topics on paper and let the 
students go at it. Try to think of a money-raising activity your 
class could sponsor to raise $10.00. Send it to *'Save the Wliale Foundation" 
for their record "Songs of the Humpback Whale." 

The students will have a chance to do some research, be involved 
in a money-making project, receive a record for the classroom and feel 
as if they have done something to help save an endangered species. 



RELA TED ACTIVITI ES: 

Topics: kinds of whales; where whales are found; current laws 

regarding whale industry; uses of whales; history of whaling; 
how whales live; how whales communicate with each other; evolution 
of whales; whale in literature (Moby Dick); difference between 
baleen and toothed whales 

Art: posters on "Save the Wliales"; paper mache whales; soap carvings 
or play dougli models 

Language: creative stories and poems; letters urging people to stop 

killing whales; letters to people involved in the study of whales; 
synonyms for "big" 

Mathematics: comparing the size of whales (put a tape strip down the 
ha 1 Iway) 

Mone}-Raisin^: Projects: produce a class newspaper about "Miales" and 

offer it to others for donations; bake or candy sale (proceeds 

to "Save the Whale Tund^O 

Resources: Save the Whale f'oundation, New York, New York; Songs of 
I he t !' impbac k hTia 1 e ; Year of the Wliale by Victor; Time-lafc film- 
strip on wtiales 

2-1 




TITLH: Skinning and Curing Pelts and Hides Lli\^Hj.: lilcmentary 

OiyUCTIVj^: 

The students will observe the process of preparing a usable 
coimnodity taken from our natural resources, 

MATHRIALS: 

resovirce person to bring in materials 

DESCRIPTION : 

Identify a resource person well enough in advance who could 
secure a carcass to be skinned before the class. 

1» Identify types of animal skins used and for what purpose. 

2. Identify procedures involved in curing pelts (salt, etc.). 

3. identify the process involved in tanning hides. 

4. Identify the uses of fur (coats, gloves, trim, etc.). 

5. Identify the uses of leather (gloves, coats, shoes, etc.)- 

b. Discover texture^ color and other characteristics of fur 

and leather (suede, smooth leather, soft and coarse fur, etc.). 



ERIC 



TTTLH: Investigating Snow 



LiiVCL : Elementary 



Students will see a conipai^ison of temperatures ut various depths 
of snow with teniperaturcs in the air and water* 

MATERIALS: 

thermometers 
yardsticks 
cans 
shovels 

DESCRIPTION: 

Record the temperature in the following places: 

1 . air 

2. in snow 

3. 8" iw snow 

4. over water 

5. 7* above ground 

6. ground temperature 

Make comparisons and discuss reasons for temperature variations. 

riuj\t::d ACTivrriiis : 

Using yardsticks, measure the snow at various locations (6) and get 
the average depth of the snow. 

Use cans of equal size and invert vertically into snow. Bring inside 
and let melt. Measure the amount of water in inches. liight inchc^ of snow 
makes about 1 inch of water. Compare this with the amount of water and snow 
in the containers. 



TITLH: Classification of Living and Non-Living lliings LHVHL : Hlementary 



0BJ1:CTIVH: 

To be able to list iho most tangible objects under one of two main 
categories . 

MATERIALS: 

random objects as seen on a field trip 

DESCRIPTION : 

Study the needs and functions of living things such as: air, water, 
heat (sun), food, growth, and reproduction. 

Study the non-living things and make collections of rocks, minerals, 
and soils. Define igneous, sedimeiitary and metamorphic, 

RLLAThl) ACT[VIT1LS: 

Study the use of living and non-living things. 

J:tudy the historical use of living and non-living things. 

Language: spelling of name, keeping notebooks 



ERIC 



LEVEL: Elementary 



OEkJECTIVE: 

The students will paint a map of Michigan (upper and lower peninsulas) 
to scale on the lot. 



MATERIALS: 

yellow highway paint 
12 ft. metal tape 



DESC RIPTION : 

The size of the parking lot will determine the scale fcr the map. 
Cities, rivers, harbors, highways, resou^f^ces sites, ^'mountains'\ dunes. 
Great Lakes, inland lakes, power lines, state and national forests can 
be located. 

Happily, the map will fade out just as another group of students are 
motivated to create another scale map of Michigan, 



RELATED ACTIVITIES: 



Dinosaurs to real-life scale can be sketched on the parking lot. 
Pop Art can be assembled and displayed on the lot. 



TITLE: Parking Lot Art 
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TITLU: Pile On 



LEVHL ; Elementary 



OBJECTIVE; 

The student will participate in making a conpost heap. 



miERIALS: 

composting materials (cut grass, leaves, weeds, flowers, refuse, 
straw) 

area 4 to 10 sq. ft, in size 



DESCRIPTION : 

Toss into the bottom of the area, 6'^ layer of leaves. Add 2'* layer 
of soil over which 2 lbs, of high nitrogen fertilizer is sprinkled. 

Repeat using alternative layers of the three ingredients • Dish the 
top so water can accumulate. 

In the spring, to hasten the rotting process, cover with black plastic. 

Uses: Composting will enhance the study of earthworms, growing 
mushrooms, keeping daily records on composting changes and comparing plant 
growth in plain soil and compost. 
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IJ'IXIij Populat ion--f'00{J Activity 



LEVEL : in omenta ry 



OBJECT IVE: 

To demonstrate the problem of over-population as it relates to 
the world^s food supply. 



MATERIALS : 

1 extra large shopping bag (or plastic garbage bag) 

2 grocery bags 

4 bags medium size 
8 sandwich bags 
16 pieces of candy 



DESCRIPTION ; 

Begin with one student representing the population and give him 
the extra large shopping bag containing all 16 pieces of candy, 
packaged as follows: 

' two pieces of candy in each sandwich bag 
' two sandwich baf^: in each medium size bag 

• two medium bags m each grocery bag 

• two grocery bags in one shopping bag 

Double the population: 2 students each take bag from largest one. 
Double the population: 4 students each take bag from one of the two. 
Double the population: 8 students each take bag from one of the four. 
Double population: 16 students f>ach take a piece of candy from one of 
the 8 bags. Double the population: 32 students--the new 16 students 
have no food. 



R ELATED ACTIVITIES : 

1, writing exercises 

2, mathematics exercises 

3, the influence of a severe drought to a major food-producing 
area, 
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TlTLl-: Whit is That loaf? IVX\1\,: I lcmoiU;u'v 



QBJH CTIVK : 

The students will learn to collect, classify and make prints of 
tree leaves found in the outdoor study area. They will also learn to 
create designs from leaves. 

Nl/Vni RIALS : 

leaves dish towel 

color crayons iron 



DESCRIPTION: 



This activity can be done with any grade level but would probably 
be most effective in the elementary grades. The following steps should 
be followed: 



1, UavG the children collect leaves--strcss getting whole leaves 
that arc not torn or otherwise mutilated. (fX) this on nature 
trail or at home.) 

2. 'llic children should then color one side of the leaf. (Stress 
that the more wax and color they get onto the leaf, the better.) 

3. l.ay leaf on the paper to wluch the print is to be transferred, 
place a dish towel over it. Press with a hot iron being sure 
that enough heat is applied to melt the crayon wax. 

4, This process should result in the wax leaving a print of all the 
veins of the leaf. Next draw around the edge of the leaf with 
felt pen or other type of marker. 

5. Identify the leaf prints. This can be done by using guide books 
to identify the tree. Put the tree's name under the leaf print. 

6, The final prints can be used for un attractive bulletin board. 
They also can be put into a booklet that the children can take 
out into the nature area to help identify trees. 

Note: Ihc leaves can be colored in their siirmner and fall colors 
to aid in the identification. If you like, you can make a 
booklet of all the types of trees located in your nature study 
area , 



ERIC 



TJJLli_: Litter Collection Analyses 



LBVllL: 1: 1 emc n t a r y 



01Ul-CT[VH: 



Students will collect and sort litter* 



MATIiRlALS: 



bags 

tag board 



felt pens of several colors 
newspaper 



PiiSCKIPTION: 

Walk around your school yard. Search for any objects that have 
been left there by people because they no longer had a use for these 
jiuil cr i.al s . Take a shopping bag or some other suitable container with you. 
eoliecl enough of these discarded items to almost fill your container. 

Wlicii \ou arrive in the classroom, empty your collection on the floor. 
Covvi nii area with newspaper and sort on this area. Sort by placing 
v)li)ecis into several piles placing similar objects in the same pile. Sort 
and regroup until you arc satisfied with your system of grouping. 

ilow many typos of litter did you find? lYliich is the most common? 
What type of litter is considered hazardous to health? Organize your 
information to form a bar graph. (Hxample below,) 



SO 
4S 
40 

M) 

20 
IS 
10 

0 



NAMH 



TITLE 



IIA'IH 



C^andv' 
Wrappers 




Card - 
hoard 



(>ans 



F-ruit 



iioa rds 



Pop 
Bottles 



OtRer 



TJilJ:: Trail Way;oi\ for Nature Trail Materials M:Vi_:L: F.lefiicDtary 

OKii:(:i ivi:: 

Ihc students will bui hi a trail wagon to be pulled over rough 
terr:un . 

NU'mUALS: 
wag\>ii 

nature col lections 

ilave the students construct a simple wagon that can be pulled 
easily over rough terrain. Ihey can pick a special name for the trail 
^vagon . 

father materials from home, school or nature trail. 

u^■.L:Uhl^ ivi i n;s; 

ihe students can paint and decorate tiie wagon to increase their 
interest in the otudy. 



ri TLn ; Insect ;iiul Spider Race U^^J'L' l^lomentary 



(mnarrivi;: 

The students will observe and determine the various adaptations 
for locomotion in insects and spiders. They will also sharf^en skills 
in observation and develop an interest in insects and spiders. 

M/\TliRIALS : 

collection cages; i.e., screen boxes or jars with screen tops 



Dli SCRIPTlON : 

Ihe fall season is an excellent time to study insects, spiders 
or centii)cdes and millipedes. If specific adaptations for locomotion 
are studied, races between different insects or spiders can he held. 

liach student collects various specimens and may select the one 
that he would J ' ke to enter in a race. The number and or-^anizat ion 
of the races can be determined by the number of students in the room. 
For example, a "preliminary" race can be held on Monday, Tuesday, 
Wednesday and Thursday with a "final" championship race on Friday. 
During the whole process the learner is asked to observe and write 
any discernible difference in the appendages of the creatures that may 
affect the particular creature's performance. The races are conducted 
by having a small inner circle and a large outer circle on the floor 
(chalk can be used). The start of the race is in the small inner circle 
and the finish is the outside circle. 

If desired, insects, spiders, centipedes and millipedes may be 
compared as far as adaptations for locomotion are concerned. 

rhe student may also get practice in measurement and timing as 
t^ir as conducting the race is concerned. This depends on the versatility 
of the teacher. 



riYl.l-: Croat iiu^, a Jiinis Man Vroiw Litter 



l.lemeiUar)' 



OiUliCTlVli: 



The students create 
sehool iTouiuls. 



uwk jiian from littt r jnckcd up around the 



(fso the litter crathcrod as children cleaned tfie site. 



miS(:;R£PTroN: 

When the students retui^n litter to the collect lap station, begin 
to plan witli them how some ol' the materials can be used to make the 
fijjure of a junk man, I-or example, hubcaps, larpc cans, small cans> 
beer bottles, battle caps will Ijecome the parts of the junk man's 
anatomy. 




TITLB: Observing Snow [jwironment LlAMil. : lilenientary 



QBvUiCTIVt-: 

To observe the affect of snow on animals and reconl animal 
habits. 



MATfiRIAI.S: 

cardboard clipboards 

paper 

penci 1 

ditto sheets 



DESCKIPTION : 

Divide the students into groups of four or five. Assign them to a 
certain area. Give out ditto sheets with the following questions: 

1. WT\at animals would wo expect to find living in this area now? 

2. WTiat are the needs of these animals? 

3. Miere would you look for animals around here? 

4. What are some of the different kinds of habitat available for 
wildlife in our group area? 



RI;UT1:D ACTIVlTinS: 

Groups explore as many ])laces (environments or habitats) as you can 
and record animals that you see or any evidence or signs of animals havii^g 
been in the area; i.e,, food^ homes, nests, feathers, droppings^ tracks, 
tunnels . 



The >tu.jt'Tits \. i 1 ! lii^N^iMhc tlio ^Mx'oT' of liquids varyinv^ u\ 

MA1"KK1A[,S: 

five i quart coiUaiucrs 



iiliSCRIlM'inN: 

I- i 1 1 tho fivo cv)ntaih^M*s with v^atcr: can 1 from a hot water taj^, 
approx ii'iatcl y 13i>'^r; can 2 from coinfortal^ly warm (about SS^^I*) ; cau 3 
from col J watrr tap (about S6^i'); car «1 lias been setting at room toni]iora- 
turc ovortiiyjU; can > has been setting outside for at least one lunu'. 
Have the stuvlents feel and describe the t eMi];o> ature of eacl) container. 
Rank accordin^^ to heat. Jf done in winter, children wi]l probably 
describe car. S as "free.:an;t^ cold" rather than ^'coId'V Draw a tl\erniojnet er 
on the ])oard v;ith red line to laai'k body temperature. Draw an aj^juxixiniat e 
temperature' mark foi' each can. Note that tlie closer to body tcnijierature , 
tlie more comfortable. Water take on the teniperature of the air 

abiMU it. Nr>w note tl^at discomfort begins (juickly at temperatures above 
IkhI)' t en.pjcrat ure but does not begin for a much greater S]Kin below body 
t '.Hnfie ra t urc , r^esctMbe heat -cool nc^ss , etc, in i*eIation to l)ody tempera- 
tun.-. 



ERIC 



LHVBL: lilemoiitary 



(miLCJiyi:: 

Ihe student will jiractice counting large min)bers by gathering materials 
outdoors . 



NU;mu^\ILS: 

stones acorns 

leaves any plentiful items found nearby 



DliSCIUPTlON 

Take the children outside for the math lesson and let them gather 
materials that are plentiful --stones, leaves, acorns, etc. 

Students can work around the blacktop or sidewalk areas. Write 
number in chalk on the sidewalk--like 423--and have a group of children 
gather and organize those 4 23 objects. 



Besides enjoying their matli lesson, they are having another opportunity 
to appreciate the outdoors, 




Ti ll,!,: Soasoi^al i ieUi Irii^s 



oiuii; nvi;: 

lk\i; i 11 mil); in c\n"l\ Ani'il aiul progressing into late antninn, 
student^ will take notes for a diar\' coneornint; fiowers. 



MA'IT.UIALS; 

i)ietnr^.s of flowers 
poeni^ ainnit f lovers 
lnu)ks to road 
f i hnst r ips 
f i hns 
si ivies 



l)[:Si:K I P i lON: 

llnxuu^.li the use of wild flower pictures, books, pnoiiis and 
discussion, prej^aro tho class for a field trif) to the woods. l:\{)Ja in 
the inn'pose. Make an exam]>le of the diary to be kept. (similar to 
l*e 1 ow) 



Name cf } iow<.' 

Skunk fril»t>a^;o 
i iejxi t i ca 
fUood root 
'IV^othwort 



ApriJ 



1 



-U d 



0, etT 



..June 



\ rocoTvi of tlie weather may also be kept on the cl\art or calendar. 
'I ll I s w 1 1 ] \\ 1 ve an o{)por t un i t y f o r couipa }' i da t e of f ] ower i ng o f t he p ] an t s 
w i 1 h t h o s 0 f p r 0 c ed i n i\ \ e a r s . 

\ov a iKM'c complete sttid)^ of spring f'lowers, ivy to get three dates 
for -ach flower (1) for operring of petals, f2) s}it^ddi/ig of^ pollen (full 
1 l<:'or:!i, and (S) all [K^tals dro[)ped. 
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TlTl.H: Make a Mountain 



Ll-Vni.: Hlementary 



OBJliCTIVti: 

The students will be able to correlate some principles related to 
tlie shaping of mountains by observing the erosion of a mud pile. 

MATERIALS: 

popsicle sticks 
crayons 
outdoor site 
watering can or hose 

DESCRIPTION : 

Draw line5 a centimeter apart across both sides of the popsicle 
sticks. Color the bands in this order: red, green, orange, blue, 
yellow and purple . 

Go to a patch of bare ground and dig up earth without pebbles or 
stones. Have groups of students make their ^'mountain*' about 1/2 rr.eter 
high. Push the popsicle sticks into mountain and surrounding land, 
red ends out (try to distribute evenly) , The orange and blue boundary 
should be even with the surface, 

Sprinkle the '^moiuAtain^' with water so the ^'rain^* falls straight 

down . 

Continue to erode the ''mountain'^ for several days and observe 
what happens . 

CAUTION: Remind the students not to carry their comparisons too 
far. Mountains are not piles of dirt which are washed away* 



RI:1>ATH[) ACTIVI T H^S : 

Identify geographical (pJiysical) features in miniature: streams 
(s) , canyons (c) , waterfalls (w) , lakes (1) , deltas (d) , landslides (is) 
and alluvial fans (f ) , 

List of discussion questions. 
Graph data daily in some way. 

Look for areas around the coininunity tha'C show evidence of erosion. 

Research: mountains--liow they were formed; life process of mountains! 
birtli, aging, etc. 
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("loirLmuni ty Project: try to save an area that is becoming eroded by 
utilizing good conservation practices 



J 1 I IJi: I'tr Too rhroui:?) ti^o 



i)BJl-i: nvi s: 

St.iKlcnts will I'ecl tr. il Jark c'olorod abjccts are better radiant 
iu^at absorbers llian lii^iil coliirokl ones. 

MAn:UlAl.S: 

haoot'oot k ids 



Co to a place where the blacktoi^ meets a concrete <.1rivc. Kavc the 
kici^ that uant to take off tlieir slices stand on the blacktop anU then 
OH the concrete, 

Cof!ij>a re tlie resu 1 1 s artd tell why . 
Rl l.A'lHb ACTIV I 1 !I.S; 



lixtend the ocuice]>t . K'uis can compare otluM^ places (sand^ grasSj etc.)* 
i-iiid out iiow ri^ids [irc built to compensate for this concept. Look at homes 
in different ajoa:-. J!fv,,, nre they bnilt to adapt to environment? 




rn^J; : Rclat ions!\ip of lilevations L1L^''^':= HlemeiUary 

to Pl:int and Animal Lifo 



Tile students will identify the different aniiiiaLs and plants which 
exist at different elevations present on the school site. 

NLVThRIALS: 

wlieat paste 

tempera paint 

drawing pad on clipboard 

On drawing paper attached to a clipboard, students will sketch 
assigned areas to indicate elevations. In the classroom a tOjio- 
graphiccil jnap will be coi^structed of wheat paste to sb.ow elevations 
present on the school site. Colors will key the JifforeiU elevations; 
students wij] identify the plants and anima] life pir rnt on tlie site. 



ropograpliical uuiji drawn to precise scale uill cn; pha^> 1 2:0 inatlie- 
ina tics skills. 



I [ I ! V: shako 1 1 Hp: 



IJ:Vl:L: r.l cnior\tary 



OKIIaM JVI, : 

iUv students j^trticipatc in a firsthand experience of how t))e 
anrasiv^n of rociv occui's. 



MATiJUAI.S: 

red 1)1' iok (s;>fl ) 
Jar wjtli cover 

ijl-SCRJPTJON: 

Break rite t)7'ick witl\ a hammer. Put 6 to 10 angular pieces (about 
r' across) in streMi^^ thick-walled jar. Add water until jar is half 
full, close tij^htly and place in paper bat; in case it should crack. 

fiave 10 students shake tl\o jvir 100 shakes each (not so hard to 
break the iilass). ket the class examirte tl^e fragments, observe the 
color of the water and scrai>e inside of the jar with their fingernails. 
Pour water into a >;al Ion jar aJKl let the mud settle. Record the number 
of shakes, note ciiani^es in tlic mud. Repeat shakings givin^^ fragments 
IjOiHf shakes each day until well rounded. 



1000 



1000 



\ ' r 'iy.>n :ini:u 1 a r 
w \ X \\ c ra>'on side vi<': 
are traced and tlion c 
1 j:\m sl;akvs . Ahvays 
at sar;e dist;i!K<.- fT'on"; 



f rai.;ii[en t s lieav i 
n aiKi [iroj oct, or 



1 \^ o\\ one s id( 



I ace on ju'ojector 



pa]>er 

;t , A new sot of 

juit tho frce^rneiits in 
the !>av'cr . 



taped to wall. Their silhouettes 
cut -outs i s made after each 
the same j^osit ion and projector 
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IlIHl' ^ Crayfish Corner? l.l-VHl : i-lomentary 



*lhc sliuients will ulvscrve the behavior arul a|)pear:ince of the cray- 

f i sh , 



Teacher's Civiide, Crayfisli 
incmentary Science Study 



DhSCRIPTIQN: 

Obtain a plastic wading pool or build one usinti a cardboard box, 
plastic sheet in^t;, [)lywoad and masking ta^e. Plastic flower pots (with 
chipped small doors) make good crayfish houses. 

Crayfish may [>e ordered from a nearby pojui or quiet stream* 

Students can feed aj\d care for crayfish and observe them over a 
period of time. They will need to develop a systeni to recognize tlioir 
own crayfish. 

Students will observe the fcedinf^ process, e^g-laying, molting and 
the social order of animals in a small area. 



S!a t hema t i cs : wcighiii,^; crayfish on balance or scale; comparison graphs 

Language Arts: creative stories and poems; diary or log of crayfish 
act i vi t ies 

Art: drawings; models 

Science: expjcr irnents devised b}' students f s t i riu 1 us -resf>onse , etc,)i 
dissecting crayfis)) t)iat die in j;ool ; food cxpericiont s ; related 
research 

Otiier: ^'Crawdad'' song; make xxp a so)\v:; crerMixc dj'.jnja or dance 
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TITJ.i:: Plant :\ VuiuiAin Tatch 



IJ:V(:i,: i:icMncntar> 



'Iho stuOolU will ]UaTU pumpkin seeds aiul ob^orve the lite cyele 
ol' a plant . 

leftover' puiapki n seeds 
area to plant seeds 

DHSCRin ION : 

Utilize that Halloween fun in pumpkin carving. Store some seeds 
(after they have dried) in a paper envelope until planting time in the 
spring . 

rind a place lar^c enough for students to plaiit their seeds, Jn 
the fall, when students come back, they will be able to observe the 
life cycle of a plajit. 

Students can fonn a "corporat ion'" and sell ptinipkins to other 
students for Halloween. Some can be used for making pumpkin pie for 
Thanksgiving . 

Students will no doubt think of many activities. 




I.l VliL; n I omenta ry 



The students will ideiit i t*>' ten items in an ecologieni coimminity. 



list of things to locate in a coiamunity 
log sheet 
check sheet 
penci 1 

DlLSCklPTlON : 

lake a field trip and visit ponds, meadows and woodlands. Observe 
the relationships that are [peculiar to eacli place. Notice that certain 
aniinals and other life are touud in each setting. You will find sjiecific 
animals in the pond liabitat tluU you will not find anywliere else. 

A suj^^ested list of animals follows: 



WcxkI land 


McMclows 


Tond 


Skunk 


]k>!)-()-]>i nk 


Musk rat 


Squi rrel 


Meadow lark 


Duck 


(!ard i na I 


V- ield Spai'row 


Redwing Blackbird 


Blue i ay 


Grasshopjier 


Microscopic Li fe 


Violet 


Snake 


Turt le 


Hep at ica 


Butterfly 


1' ish 


Jack in the Pulpit 


Trees (kiiul) 


Dragonfly 


Tr i 1 1 i uni 


Cioldenrod 


Cattai 1 


May A{iple 


Mi Ikweed 


Waterst rider 


Blood Root 


liawk 


Win rlygig Beet les 


Trees (kind J 


Rahh 1 t 


'[adpoie 


Ow I 


l"ox 


Skunk 


(^h i [urauik 


Mole 


Trees (kind) 


I'Otid s 


Tree load 


I'rog 


Deer 


Phea sant 


Mosqu i to 


Other 


Mouse 


Other 




Otlier 






Ti l Lli: IMant hu^, I roes 



The stiklents will proparo a plot for ])lantii^g trees, 
MAlliRIALS: 

bulletin: Cominon Prnct ices fo^ Planting Seedling Trees ^ SCD, USDA 
stakes _ ^ - 

burlap 

wire staples 

Measure and mark seven 40' x 40' areas. 

Study bulletin to observe reconmiended practices regarding temperature, 
season, jirotecting root hairs and covering seedlings. 

ri:lati;D Acr I vjrniis : 

Determine the rate of mortality one year after planting seedlings. 



ITTLH: Rain, Rain, DonM Co Away LliVliL: [Ucmentary 



gbji:c:tivi-: 

The students will be involved in plotting the path of a thunder- 
storm . 



compass 

paper 

window 

DUSCRIPTIQ N: 

ITiat next stormy day that the kids have to stay in during rccesSj, 
use the time to plot the path of the thunderstorm. The students will get 
so involved there won't be those moments of anxiety. 

Prej)arc a plotting map by drawing a series of concentric circles 
(1 ^ 2, 3, 4, 3, 6 inch radius). Label 1 mile, 2 miles, etc. Have the 
students sketch major land features on a map. 

Wlien thunder is heard, pupil should move to place to watch for 
lightning. (north of map to face north) Yihcn a child sees lightning 
flash, he counts seconds until he hears thunder. 

Sound travels 1,080 feet per second in the air. Hach five seconds 
between lightning and thunder means a distance of about one mile. 

The student should make a dot on his map labeling it ^T*, "2", etc. 
for each obbcrvation. lie will be able to tell the direction and how far 
away the storm is. 



RlilATtiD ACTIVITIES : 

Creative Writing: stories, poems 
Art: paiuting a "stormy" picture 
Resource Peoj^le: talk to a met core Io^» i st 

Research: what causes lightning and tliundcr; gods of lightning nv.d 
tliunder in mytliology 

Data Keeping: compare plot records of more than one storm; 
frequency of storms 

Media: find out about thunderstorms tliat caused great damage 

O Review safety precautions. 
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TI TLi:: 'M'cnM vMcely' 



IJiVI.L: i:ioinent ary 



The student will dcscrihe iu\ unknown object by using only the 
sci:se of touch, 



MATIiklAi.S: 



Tami 1 iar objects 

bat;, pillowcase or t>ox 



uyscRimoN: 

Make your own copy of a popular manufactured game called '^FcolyMecly'V 
Put several familiar objects in a bag (plastic garbage bag), pilJowcase 
or box. 

Have each student reach into the bag and touch an object. Have 
the student decide how an object feels - soft, hard, sharp, smooth, 
rougli, etc. rhen on the basis of touch, decide what the object is. 

objects of several different sha[>es and textures should be used so 
thai children can learn to be specific in their description. 



kbbATiin ACi IVITibS: 

Discussion: lUv impfn-tance and function of sense of touch, other 
senses; invent similar type games for other senses (hearin^^, 
tas t i n\i , etc . ) 

Resources: tienesee lederation of iilind, Braille, Vacvnim Foi^mer 
2800 (denesee Intermediate School District) 

Wr i t i lU'^ : dt;scr ' pt i oi^ and r i ddl es 

Hesearcli : He 1 en Ke 1 1 er 
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liX'i:* Smell Less Taste Tost LliVtn.: L'.ementary 



OBJL-CTIVIi : 

The students will learn that the sense of taste depends primarily 
on the sense of smell. 



MATRRIAi^S: 

similar-textured foods cut or grated into a shape not readily 
identifiable to the child; i.e., light chocolate cake and 
gingerbread, grated apple and potato 



DL:SC RIPTION : 

Put nose plugs on the child and tell him he has a dish containing 
apple, potato and rutebaga. Have him identify each of them. When 
every student has had a turn, tabulate the results and note that the 
conclusions were random. Try the same with two like-colored drinks. 



RELATE D ACTI VITIHS: 

Using nose plugs, have each student taste and identify the following: 
sugar, salt, alum and meat tenderizer. Have the students identify the 
four basic tastes that do not depend on smell. 
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riTLl-: Take a Walk in a Wooded Area 



IJA'lil.: i:iomcntarv 



OWiri;iV'li: 

[he students will identify ti'ees, wiJd flowers and wiJdlife. 

MAliiRlAl.S: 

]>apcr on a clipboard 
d i rect ions 

With the help of your guide, identify five trees and list the 
characteristics that helped identify them, f-'ind wild flowers 
appropriate to the season. Note signs of wildlife. Carry home one 
item on wliich to do a classroom ir.vestigation» 

Sketch leaves, bark, wild flowers or rock piles. 
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MiVEL ; Elementary 



OBJliCTIVfi: 

The students will value the produce of a small garden whether 
the product is flower or vegetable. 



M.VfF:RIALS: 

seed packets of fast-growing vegetables and flowers 



PnS CRIPTION : 

Keep the garden size as small as a kitchen tabletop. Use well- 
rotted manure. Mix into the soil and work the mixture several days in 
a row. Plant seeds according to directions on the packet. Weed and 
water periodically. Share the procedure with family or classmates. 

KULMED ACTIVITIHS : 

Try some simple salad recipes. 

Cook vegetables by a Cantonese recipe. 

Arrange flowers in classic styles. 
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IJiV'lil. : 1: leinoiitary 



OBJliCTlVl:: 

The students will observe and record data. 



M/\T[iRIAL S: 

erosion area on the school site 
-or- 

construct an incline in the classroom 
using soil, running water and a pail 
or drain 

DESCR IPTION: 

The students will place mulch material (leaves, hay, straw, twigs, 

etc) over the erodcu area and observe over a period of about one month 

the influence that a mulch material will have on the erosion process. 

If the experiment is done in the classroojn, the observation can be 
made for a period of a few hours or a day, depending on how the water iis 
controlled. The experiment may become a controlled type of observation; 
i.e., the volume of water and the angle of the incline can be varied. [n 
this situation, the actual amount of erosion could be measured and the 
subsequent amount of erosion control could be determined. This particular 
activity can be carried out as far as the students or teacher desire. 



TjTLi:: f Spy the Seeds 



LHVf-L: niemcntary 



OBJI^TIVH: 

T\\Q students will learn that plants produce seeds, seeds are 
dispersed in many ways, seeds have many uses and the classification 
of seeds. 

niiSCRIPTION: 

Nature hike in the fall, 

Hncourage the students to wear slacks. Before leaving the building 
they should make cuffs on their pant legs to trap seeds- Walking through 
the dry weeds will insure a wondrous collection of all kinds of seeds 
from grain types to burrs. Back in the classroom the children will 
discover where and how the seeds were collected* They should collect 
their samples and sort them as to types. Discussion of dispersal and 
economic uses should follow research. 



RBUTED ACTIVITIES: 
Library Skills 

Language Arts: creative writing 
Art: design 
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Tl'lLl!: Treasure ll\int--A Direct loi\ lAerciso 



LliVliL: lUementary 



OBJf;CTIVH; 

The learner will be able to read the compass and to move according 
to compass readings to a specific spot. 



NUTMRIALS: 



DESCRIPTION : 

Divide the class into groups of four or five. l:ach group should 
have two or more compasses. Provide each group with a set of specific 
directions; e.g,^ go due north for 50 paces until you come to a large 
oak tree. Give about four or five direction changes and direct the 
children to a cache of candy bars. 

Ask the children to draw a map, being as specific as they can* 
flave the students make up a story using the treasure hunt as a take-off. 



compasses 
plastic bag 



shovel 

candy bars (one per student) 
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TITLE ; Look at the Margins! 



LF.VEL: Elementary 



OBJECTIVE ; 

Students will count and classify the living and non-living 
specimens in three habitats. 



DESCRIPTION : 

Three groups will examine three different habitats, such as a 
square yard of wood-chip path, a square yard of the neighboring woods 
or other natural area, a square yard combining wood-chip path and 
natural area. 

Discuss the potential for survival of living plants and animals 
in three habitats. Find research to back up conclusions. 
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lUH:- ^"^^^^>^^ liUK^tional Ll-Vl i.: meniontarv 



o|uu:;nyj:: 

The students will observe that body coloring is functional and 
protective. Body coloring can indicate the habitat of the animal. 



MATliRIAL^: 

pictures of animals if real animals aren't available 
DKSCRIPTION: 

Describe the coat of aa animal; e.g., zebras have stripes, etc, 
Show a picture or movie of zebra feeding. The zebra feeds in tall 
grass hence his coat is striped like the grass. Then show pictures 
of the rabbit - brown in summer and white in winter for camouflage. 
Show a filmstrip of the skunk to illustrate that his hunting habits 
prove that he is a nocturnal animal; a white stripe on his black 
fur resembles moonlight and shadow. 



RliLATHO ACTIVITinS : 

Observe any animals children are likely to bring in. Make 
inferences about his habitat from his skin, then research the animal 
to verify or modify original inferences. 
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TITLL:; Day Watch 



LEVEL: tlemcMtary 



OBJECTIV E: 

The students will increase their awareness and understanding of 
outdoor procedures prior to engaging in the real thing. 



MATERIALS ; 

thermometer 
compass 
pencil 
paper 



DESCRIPTION : 

Develop skills in observation by asking directed questions and 
requiring written notations. 

Examples : 

VnTiat is the temperature? (estimate first) 

What is the wind direction? 

What can you see in the sky? 

Is the wind light, moderate or strong? 

Is there fog or dew? 

Is the sun high or low? 



TITLE; VXant ObBcrvat jon^l Project 



LKVJ^.; Klement vU y 



ChiUlrcu bocomo awaro of things around them from day to day. They 
loarn to observe closely and to examine and describe what they see. 



any typos of plants 



DESCRIPTION: 

Have each child select a plant or part of a plant to examine and observe 
for a five-minute period each day, Have him report in writing everything 
that happens to his plant or any changes that occur. Have him measure any 
growth. Continue the activity for several weeks. The projects may bo either 
on the school grounds or at the children's homes. Specify the use of scien-- 
tific controls and the design of record-keeping systems. Some suggestions 
for items to be selected.* 

a rosebud as it expands, blossoms and withers 
n hickory, hui as it unfolds in spring 
a corn plant or pvjmpkin vine 

a plant or animal community on a rottinj^ log or stump 




TIJXH: Collecting for a Collage LEVEL: Elementary 



ORJLCTIVH: 



Students will enjoy their skill in spotting unusual lines and 
formations of natural materials, 



NIATHRIALS: 

18 X 24 inch heavy construction paper in pale blue or white 
Timor's glue 



DESCRIPTION : 

If the students use white paper, the paper will be unevenly 
painted with sky blue. If blue paper is used, cloud formations can be 
cut out of white or grey paper. 

Students observe while lying on their stomachs in a weed patch. 
Each person will then cut grasses and weeds of his choosing, collect 
small, flat pe.bbles and remnants of seed pods, etc. The base of weeds 
and grasses are attached to the base line of the construction paper, 
but the tip and stem are left mobile. Only a few other materials, 
such as pods and stones should be used to create a real-life collage. 
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njiU: r.amc - "Where Is It" LEVHL: Elementary 

^'What Is If' 



Sharpen observation skills in children. Make child more aware 
of his iimnediate surroundings. 



MATFiRIALS: 
camera 

tape recorder 



bhSCRIPTJON: 

Take pictures of small segments of the school area; e.g., one 
doorway, one bush, one section of the entry walk. Have the students 
identify where each picture was t a ken. This could be varied. Pass 
out pictures and have the students go look for the object in the 
picture . 

Tape familiar sounds around schools; e.g., sharpening a pencil, 
a coor closing, writing on a chalkboard. Have the students identify 
these familiar sounds, A prize might be awarded the one who identifies 
most thir^gs correctly. 

Have the students do the photographing or taping to present to 
tlie other students . 
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IDM* '^^'^ >'^^ ^ ^^^^ U^iil : Elementary 



The students will describe and demonstrate personal ways of 
rcusiii^t and recycling various waste products. 

Place on display some garbage items from hone and school (cans, 
bottles, newspapers, rags, bottle caps, plastic bottles, gum wrappers, 
soda straws, various bits of paper). Also display items that can be 
made from garbage (papier-mache objects, an odds-and-ends rack made 
from discarded jars and/or cans, a vase made of a papier-mach^ covered 
bottle, a bottle cap welcome mat, rag potholders, a rag rug, soda straw 
curtains, "found" art collage). 

DHSCRIPTIQN: 

Discuss garbage and waste and the objects and how they were made. 
Discuss waste problems (what to do with it, running out of dump, burning 
and air pollution). Select three garbage items and discuss what could 
be done with these items (a soda can, an old brick, a piece of scrap 
c loth , etc J . 

Invite the students to bring an item or two from home that would 
ordinarily have been thrown out and engage in projects, either group 
or individual, using these objects so that they ire recycled. Display 
reused articles . 



RblATt:!) ACTIVITIHS: 

Discuss what items can and cannot be recycled by individuals and 
how items can ho recycled. 
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TTIIH: Do You Save Throw-Away Items? M:^'lii' Elementary 



Teach children to look for ways to utilize throw-aways and 
avoid waste. 



MATHKIALS: 



empty cans 
bottles 
imagination 

DESCRIPTION: 

Kave each child find something of use to make out of a normal 
discard. Let each child choose his own discard and finished product. 
Results might be tote bags that start with gallon milk cartons, a set of 
glasses from pop bottles (child will furnish own bottle cutter), bird 
feeders or houses from plastic bottles, door ''screens** out of bottle 
4/rings, The sky is the limit! 
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TITLK: Gante: Wluit ^m I? 



LHVBL: iilciTiontary 



OBJECTIVE: 



Students will improve skills in describing a plant or animal 



DESCRIPTION: 

Each child will choose an animal or plant. In turn each child 
will describe the object, but not identify It. He should be s pec ific 
about size, function, color, etc. Other children guess what it is. 



Example: I am a large animal, I live in the woods. I am brown. 

I like to eat berries and fish. If you camp near me, I 
will steal your food. I hibernate in a cave all winter. 
(I am a brown bear.) 
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TITLE ; A Clu'lstnuis Tree for the Animals 



UJVH]^ : H 1 erne n t a r y 



OBJECTm;^; 

To observe ami hieiitify animals and animal tracks In a ^ivon area. To 
promote an attitvuie of sharing, 

tree in nature area (preferably evergreen) 
straw 

popcorn, suet balls» corn on the cob, nuts, birdseed, berries, peanut 
butter balls mixed with coarse bread crumbs, star-^shaped cookies 
and a.iy other appropriate food for animals 

DESCR IPTION : 

Procedure : 

1, Introduce the project to the children, 

2, f.earn about the kinds of animals that are active during the winter 
months . 

3, Talk about the kinds of food animals like. 
, Loarn about the tracks animals make. 

5, Select with the children an appropriate tree to decorrite, 

6, Collect goodies for the tree, 

7, Decorate the tree, 

8, Put straw around base of the tree, 

9, At regular Intervals throughout the winter, visit the tree to re- 
plenish the food and observe the animal tracks. 

10. Have the students keep a record of the animals. 



Music: before the holiday season a sing fest for several grades 
together or even the entire school would be great fun 

Language Arts: creative writing; stories of animals and of the 
meaning of Christmas, etc. 

Ma t hema t J c s : d a t a c o 1 Ic r t i ag ; l ha r t s ; gr a plus 

A r t : o u t d o (" ^ r sVvt c h i n 



LUVl:!.: f'lcmentary 



OJiniCTiyi:: 

'Ihe stiideiits will bo able to identify several species of winter 
birds. Ihey will ali-;o be able to identify several sources of bird food. 

commercial birdseed plastic jug 

woven string bags 

miscimn'jON: 

Research birds that stay at home during the winter months from 
pictures, field trips, etc. 

1 . hist winter birds . 

2. Classify types of bills of birds and relate to types of 
food eaten; e.g., chisel -tipped--woodpeckers for digging 
holes, stout bill of sparrow used to crack seeds. 

3. Classify birds under the headings of seed eaters and meat 
eaters . 

4. Study the contents of a box of commercial birdseed* Graph 
on a cliart the most cominon and least common types of food 
found in a box of birdseed. Note the size and variety of 
seeds - discuss the reasons. 

Mrjke a list of plants in your area that furnish food for birds in 
the winter; e.g., thornapole, wild grape, sumac, dogwood, etc. Look 
in fields, fence rows, roadsides, gardens, nature areas. Note what 
plants have bird tracks around them. Discover which birds eat in grrups 
and which eat singly. Discuss the need to supply food in the winter 
months . 

Decide what types of bird feeders can be built for birds and 
make tiie more simplified ones. Pine cone with melted suet and peanut 
butter, woven string bag feeder with suet, plastic jug are some types 
of bird feeders. More elaborate ones may be purchased or made by wood- 
working departments or children with the help of an adult. Locate 
bird feeder:; wb.ere birds frequent along nature trails. Go on field trips 
once a week to replenish the supj^ly of food. Have a different room 
responsible for this job each week. 

Kl:LA]Hi} ACi lVITIhS; 

A r t : d raw i n g s o f 1 ; i r c I s 
^ Music: b i r d s o n g s (> 7 
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'm;u:: Arl Aei ivlly - Wiau'i Woods 



LF. VjCL t E 1 emen t ar y 



Students will rulleci .iU;! idoiUily various weeds, and begin to 
appreciate the beauty lu criNiliu^; troiu natural objects. 



meat t^ay 
glue 

poster palat or water colors 
DESCRIPTION: 

This activity should be done In late fail after a hard frost. Go 
itvto a field and gather several varieties of weeds. Take them into the 
classroom and iiave each student sort those that he will use for his art 
picture. Place tho weeds on the. tray, and move them about until a pleasing 



arrangement Is found. p£?iint the background. 
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TITUi: linviroimcntul ABC's l.KVKL: Elementary 



OBJI;CTiyU: 

To make the students awat\^ of t!\e environment. 



paper 
pene i I 

nature magazines or books; e.i^. , Ranger Rick 
DE^SCRIPTIQN: 

Bach child stcirts vith the letter A and works his way through 
the alphabet. A picture of an animal that begins with each letter 
can be draw. As the students learn to write, they can make up a 
sentence about each animal they have drawn using as many words as 
possible that begin with that letter. 

As the students get into the iTiiddlc grades, they can write couplets 
or stories about the animal. In the upper grades, a research unit 
could be done on tho animal. 

Students will need help with the letter Q (quail or quacking 
ducks) and X (oxen, foxes). This could then aid to learning letters, 
sounds, alphabet in sequence, writing, writing jingles, research on 
animals, art work and your imagination. 

Example: Alligators are awful (1st grade) 

Dear ducks in the lake 

Dive daringly after the drake (3rd grade) 
Snakes are sure to be super 

As they search for nuce for supper (3rd or 4th grade) 

Browii Bear--The life cycle of the brown bear, its habitat, 
feeding md mating luibits. (Report by 6th grade) 

In the sixth grade, each student could be assigned a different 
letter and the results could bo conipiled into a class book. 
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LLUi':- a B:i lanced Terra riuiu 



The students will ol^serve, make decision.s and collect materials 
for a terrarium. 



MATfiR^lALS: 

container which can bo scaled 

charcoal 

gravel 

sand 

garden so i I 
moss 



DHSCRIPTION: 

Put charcoal and gravel in the bottom of the terrariun; for drainage 

TTien a layer of sand 

Next a layer of garden soil 

Last black woods soil 

Bury^ a pond in one end 

Have the soil slant toward that end. 

Sot^ the plants 

Piisji. moss in between the soil and the glass 
Acid tlie animals 
Dampen the soil 
ScmI the top 

If mold starts growing let air into the terrarium. 

If you liave animals, be sure to find out what they eat and feed 
them . 



small pan for a pond 

black woods soil 

plants 

animals 

fungi 
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Tiru:: Ihe Search for StoJK\s I.Ji\i:i-; lilcmontar)' 



Ihe stiidonts will participato in collecting and sorting stones of 

different sizes and he aware of the names of the different categories. 

NIATliRIAI-S: 

intones measuring materials 

outdoor site labels 



DliSCRIPTION: 

Have the students go outdoors and gather rocks of various sizes. 
Hach student is to bring back four or five different sizes. 

Ki\on the children return^ ask them to arrange themselves in a line 
from the smallest to the largest. Ihis is not always easy to do but 
usually holds their interest. 

lixamine the completed line and then introduce the concept of 
size with reference to rocks. 

Ikive materials ready for the students to use in measuring to establish 
the concept of varying sizes. 

Sizes: l)oulders (more than 2S6 mm) 
cobbles (64 to 256 mm) 
pebbles (4 to 64 mm) 
granuaies (2 to 4 mm) 
sand (1/16 to 2 mm) 

Have the students fill in any si2es that seem to be missing. 




ERIC 



TITLE: Visit the Cemetery 



LEVEL ; Llementary 



OBJECTIVE: 



The students will take part in activities of their choice and express 
their values, feelings and attitudes before and after the visit. 



MATERIALS : 

cameras 

measures 

art materials 



DESCRIPTION: 



An unusual outdoor experience is the trip to the cemetery. Prior 
to going, discuss with the students some of the "procedures'' involved in 
walking around the cemetery. Also, ask the students to discuss what 
they might like to learn. Gather up many materials--art materials, 
measuring instruments, cameras, etc., and off you go. There are many 
possibilities and a visit to the cemetery is a good beginning. 



RELATED ACTIVITIES: 



Social Studies: comparing dates on headstones as to wars, etc.; 

relating "old" names to streets and buildings in the community; 
how in earlier times, people died at younger ages; research 
into memorial insignias from wars, etc. 

Science: look at surrounding areas--how it is cared for; what changes 
have been made medically over the years to change the life span; 
materials used on tombstones 

Language: epitaphs; compile their data into a book (classbook) ; 
creative writings; stories ; poems 

Art: rubbings of tombstones; comparing the designs 

Mathematics: figuring out ages, oldest grave, person, most plots, etc.; 
unusual way of writing information on tombstones; shapes of 
stones; measuring the site with dinometer; graphs 

Other: perhaps students will verbalize things of a personal nature re- 
lated to the trip to the cemetery that needs to come out from in- 
side of them 

Feelings: students that were apprehensive about the trip prior to going 
verbalize that they were not uncomfortable or uneasy ivut INTERESTED 
in all the things thev found 
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TITLE : Up, Up and Away I 



LliVliL: lU ement ary 



OBJECTIVE : 

The students will release balloons and locate the landings. 



MATERIALS: 



postcards 
string 
map pins 
helium 



road maps (Michigan, Ohio, Canada) 
9»' - balloons (Raffoul Advertising 
Specialties, S. Saginaw St., Flint) 



DESCRIPTION: 



Students should prepare data cards as follows: 

FRONT BACK 



Student ^s Name 
School Address 



Date 



Time 



This is a 7th grade Science 
Project on weather. Please fill 
in the following: Place found 

(town, road) , 

Date , Time . 

Other comments: 



Finder^ s Name 
Address 



Tie a string to the card. Fill the balloon but not completely as 
it will expand at higher altitudes. Tie in a knot and have the students 
tie the card to the balloon. 

The students should note the hour the balloons are released, wind 
directions (local prevailing), wind speed, barometer pressure, clouds, 
etc. Compare their findings to weather bureau reports. 

When the cards are returned, map pins are used to locate finder* 
Cards and letters are posted in display cases for all to share, 

A final activity is to compute air distances and average speed. 

Send ditto letters to each finder who sends his name and address on a 
card giving highlights of the project and thanking him for his interest. 



TITLE: Symbols for Solid Waste 



LEV EL: Elementary 



OBJECTIVE : 

The students will tally evidence of solid waste and decide on 
action, 

MATERIALS : 

one wire coat hanger per student 
tally sheet for each student 

DESCRIPTION : 

Ask each student to bring a hanger to school. Bend it in the shape 
of a circle before going outside. Explain the process that will be used: 
(1) students will throw the circle hanger at least ten times; (2) they will 
tally the information and (3) students will develop symbols for litter. 

Record evidence of litter found in each throw 

Throws : 1 2 5 4 5 6 7 

P 

G 

BC 

ri 

etc, 

etc, 

etc. 

KFY: P = paper; G = glass; BC = bottle caps; PL = plastic 

Students will have a sample of solid waste and identify the 
areas which seem to be more densely covered. Prom the experience 
many ideas can emerge. Some students may wish to compile all data; 
others may suggest ways of cleaning the areas. 
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LI'A r,L: Elementary 



{JBJjxrnvi;: 

'iTie stiKlents will observe living things in tlicir natural 
l\abiuit and will write toUowing the trip. 

f'U'i i:RIALS: 

Select a wooded area close to the scl^ool that will insure you 
of observing several birds and animals. 



UnSCRlPTION: 

Take the stiidcnts out on a nature trip, llxc students should be 
pre- inst rue ted to observe these animals and birds trying to determine 
where they live, what they eat, their nesting habits and relationships 
to other animals of different species. 

After they have made these observations for a class period or 
afternoon (you set the time period), students would be encouraged to 
write a story related to what they saw. 

Suggested titles: 

"What it's like to lie a (bird, squirrel, rabbit) 



"HeJio, my name js " (Randy Rabbit, Sammy Squirrel, 

Barney Bi rd . . ) 



Discussion of first and third person narratives. 

Dr. iJool ivt le^s story and song: "If I ilould Talk With the Animal 

1 1\ V e n t an a }} i in;i ] 1 an u a ; ; e : w)i < 1 1 va r i ou s sounds m e a n . 
I n V e s t 1 > a t e h o w a n i m a is coi rum i n i c a t 'j . 

Heading.!: stories of aninirjls wriltijii in the firv-t por->oM - 
Charlotte's Wc-:., Stuart. Little, etc. 



OKJliCTIVIi: 




LliViiL: [aementary 



The students will identify approxinuitel)' ten cominon species of 
trees by using a tree i Jent i f i cat ioii key, 



MATT RIALS: 



I eaf keys (for sinai 1 groups] 
books on trees 



i)i^(:iurm}N: 

Hind a good tree key and familiarize the class with its use and 

the terms. Tree books should be available for some time before a 

field trip takes place. 

Divide the class into small groups and provide them with a key. 
Go to an area where several of the trees grow. Actual identification 
sl^ould take place by grouj^, but individuals should collect leaves which 
they can identify, liave the stiidents display the leaves with identification 
labels. 



Comparison: leaf slKipes, arrangement on twigs, leaf margins, 
compound and simple loaves 

Art: draw pictures of leaves 

Research: different trees , activities that can grow out of the 
nature walk 

Make up riddles or electric quiz hoard questions. 
Using i ari;on paper, j^ress the leaves. 
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I TJLli: The Crcnv at the Zoo fJiVlil.: I'l eii:ontary 



The stucicnts will be ]Kirt of the plaiuung and follow-up for that 
"yearly^' trip to the zoo. 



niiSCIUlMION: 

Before going to the zoo, what do tlie students want to see? Make 
a list of all the animals. Mien you get to the 200, find out their 
natural hahitats. Are they social animals? liow are the animals equipped 
for locomotion? What is their origin? zoo habitat? eating habits? 
Compare 200 food to natural food. 

After the trip, observe animals for short periods of time inside the 
classroom. Try to find animals on the school site. 

RHLATH)^ ACTIVITIES : 

Social Studies: research on the history of zoos' how zoos arc 
changing* what zookcepers have to do 

A)"t : painting; 3 -d i mens iona 1 paper sculpture? paper mache; dioramas 
showing habitats 

language: write stories about animals; poems; write to famous zoos 
for information and brochures; learn specialized words such as: 
"pride" of lions, "herd" of cattle, sow, piglet; make an ABC 

l)ook on animals 

Reading: read fiction books about certain animals (Mr . ^^opp^ ^ 
Penguijis , etc . ) 

i)ther: piiotogra[>hy (zoo trip)* watch 'IV programs on zoo trips 
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So 1 1 



inplc St lut)- 



l,i:VI;[,: ]:io]neiUarv 



i.)iui:t.:nvi: : 



To uruicrstaiid ualer-})oldin^ characteristics of soil as related 
to i nvcrt uli rat c life in oacfu 



MATf:«_IAf.S: 

1/.^ I)usiiel of tlie followin^i?, soils: 

s dudy a re a so i 1 
e ] a\- area soi 1 
uoodec] area soj 1 
vmcul ivated area soil 



ni-;sL:RipriON: 

I'acri stiulent will pull apart a small amount (about 1 sq. inch) of 
cacfi tyi^e of soil. f r*vert ebrato in each soil will be counted and a 
recfrrd koj^t . 

A siTiall 'inioiint of each soil will be placed in its funnel which has 
a y^aur.e lU'er the narrtnv end, A measured amount of water is poured over 
each soil sanipie ;ind :it a v^iven amouiU of time the run-off water is measured. 

Till' water hohiint; ability of the soil samples is then compared to 
the munl)er of u\vertel)rate found in them. 



IMd A !1T") AC' rUTMLS: 

f i 1.^ 1 d trips t C) xa m i n e s v > i 1 s 

'■Uil 1 cs : i nvert e]*r:it 0 iji a ton of soil (est imatel 

] anyMKi-o : sj-o 1 1 nu: and s t <;r ] es 

^■Civnce; dif^A-M'^nt r wid'^ of i iiv*; r I ebra t e 



TiiiL: "kMiiiu; r:i t u re : A Winter I'rojOL't 



1 lament ar) 



To iPioa^Mirc atkl oliscrvo t'i^ercnces in t einperat ure . 



MAI1:K lAi.S; 

(H st aval \dh \ c t i\ermometcr 



i)!:si.:uini{)N; 

M c\a s 11 r 0 and discuss the d i f T e re n c e s in t ent j ) e r a t u rc hct w cvn the 
e 1 a s ia )c>]ii and tlie outside. 

Usint; the outside teniperat.ure as a eonstaiit, eheck tlie folh>\Ning: 

i. Is there a differeriee in temporatui*e ()etueen t )ie windward side 
an<j leeuard side of a l)uildliig? 

Is then- a dit'ferenee in teiu;>erature lietween an I'pen field 
and a wooded area? 

Is there a difference in t CDipcrature l^etv^een the to]) of a 
knrijl and the bottom of a jfully? 

K!:i.A1h[i A(yriV ITIhS: 

iieaith: a[>|u*opi* iate clothing; for indoor aiid outdocjr v.c:ir, 
f*ash i on sl^ow 

Creative Kritinv;: stories of indoor and outdoor fun in the 
\s i ra e rt i uiv 

.\rt : "W:uit I s-.-o ^uitsidu tlie classi'un'ii v, i iidvi ' ^ 

Mat'ii: M^adnii.: a t h^,- r riniiiL- Icvr , [i^'tMU:^ a char I , a i i n<.' iMMrdi 
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I ll I I,: Obst^rvini^ the vSnow l-nv i ronment l,i;\'HL: I.lenR'ntary 



DKJIiCTIVi:: 

11k' sliuU'fit- will obscino ihc influence oi' snow on lUants^ 



MATl.lUALS: 

carcltM^ard c 1 i [^l^iaixls lor each student 
penc i I s 

m SCiapTION: 

In tl;e classroom, discuss what to looK for in the snow; nainely, 
depth, texture, dryness, wetness ^ good packing, etc. ('lieck to see wluit 
influence the snow has on {)larUs and trees. The students are divided 
into small v^rou[>s and are assigned to investigate a certain area. They 
are to observe, investigate and record their observations of the snow 
environment on plants, small trees, weeds, seeds on snow, bare spots 
around trees, branches, moss, etc. 



i'U:i.ATi:i> a(:t[VItii:s: 



(M scuss invest ii^at ions, hist or tabulate inforniat ion. 



UiVfiL: lUemcntary 



OlULCTiyii: 



Students will create rock collections from specimens in the 
scatter field. 



WTERIALS: 

protective goggles 
rock hammer 



DESCRIPTION : 

When an excavation for a new school or other construction in the 
neighborhood occurs, make a move to have the heavy equipment carry some 
boulders to the school yard. Locate at some distance from the windows* 
Help the children master the skills needed to split rocks. 
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j-JiYiiiv iileincntary 



'Ihe stuelejUs will be able to recognise the calls and songs of 
various animals and will understand the behavioral patterns of social 
groups of animals. 



MATl^I;U.S: 

records of animal sounds; i.e., frogs and toads, birds, wolf call 
etc. 



Repeated listening to the records will result in easy recognition 
of different animal songs and calls. The wolf record is especially 
helpful in understanding animal communication, territoriality and the 
hierarchy of the pack. Advanced students could be encouraged to do 
individual research of a particular kind of animal and relate their 
behavior patterns to their own. 



I l l I.I- : Wob of l.ifo 



OiUliC riVI' : 

llie student will investigate the inter-relationship of living 
th i ngs . 

nHS(:RjP'noN: 

l:ach child in the class reports to the nature area and marks off 
witli a stick a 1 foot square. The children are then encouraged to find 
as many different items of nature as j)ossiblc. The child collects the 
items and returns to the classroom with his collection. Upon returning 
to the classroom the child begins his research. 

1. Identify the items collected. 

2. How does each item fit into the environment? 

3. What part does it play in the total cycle? 

4. Wiat would ha]>pen if each item found were removed from the 
envi ronmeut ? 



TriI,H: Observation: Dead Animals and Decay IJ-VIil.: liJcmcntary 



OBJKCirVli; 

The students will observe the process of decay over a period 
of time. 



MATERIALS: 

chicken wire 
wooden stakes 



DliSCRIPTIQN; 

^'Guess what, teacher, I found a dead Don't panic --put 

that great discovery to use. 

Do not let the students touch the animal without using gloves. 
If the animal will not be used immediately, put it in a plastic bag 
and freeze it . 

When you are ready, you can place it in the outdoor environment. 
Stake it down carefully with small screening or small chicken wire and 
wooden stakes. 

Observe and record what happens to tho dead animal over a period 
of time. Students will see evidence of nature^s process of sanitation. 

Decay and decomposition will be occurring before their very eyes. 
If lucky, perhaps your students will have a skeleton of the animal. 

Students should understand that animals should not be killed delib- 
erately. There are many animals lying by roadsides that might be 
utili^ed for this purpose. 



i/:>g^ing the trips outside to visit the animal. 
Determining which animals come to the carcass. 

What liappcns to the animal (carcassj during different seasons of 
tlie year? 

Take photografilis of the [process over a period of time. 

SpecMlating as to Iho cause of death of the p:irticuiar animal. 

Relating the dccriN'ing process to the balance of nature- -aniM.t 1 s 
tliat feed on the carrion of dead animals. 
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Ohsorval ion: Head Animals a^ul Decay (Continued) 

iM'odictiny; what will occur in the decay process, How lon^^, will 
It take? What factors will influence the decay process, etc.? 

Usin^', tlie bones to rebuild a skeleton of the animal. 

How vloes nature benefit from the process of decay? 
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TITU: ; Pebble Pups at Work 



LF.VEL : Elementary 



OBJECTIVE ; 

The student will identify rocks by comparison of appearance and 
descriptions on the worksheet. 



NIATERIALS: 

copies of Out door Lab Worksheet 



DESCRIPTION : 

Gather rocks from local gravel pits or cut stone dealers and placiJ 
them in an outdoor setting. Tape numbers on the rocks that will be 
identified. Prepare an Outdoor Lab Worksheet for your students. 

Students will take the workslieets to the outdoor area and examine 
and discriminate among the rocks. 

Some students may wish to gather other examples of rocks and try 
to match them to the examples provided by the teacher. 

Rock Identification 

Outdoor Lab 

Name 

Directions: Write the number of the rock described. 

1. This rock is called " pudding stone " because 
it is white with chunks of red ro^ks (jasper) 
mixed in it, which make it resemble cherry 
pudding . 



2. This rock is limestone and very easy to 
identify because it ha's fossils in it. 



3, This rock exhibits "glacial striations" 
(or scratches) which were produced as the 
glacial moved it along. 



4, Granite makes beautiful tombstones because 
it is very durable and takes a high polish. 
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Pebble Pups at Work (Continued) 



Slate is used in making blackboards. It 
breaks very clean and smooth in layers. 
It's color is usually gray. 

0. This rock is G neiss (pronounced ^'nice^') , 
It looks nice~because of the pretty 
colored bands running through it . 

7. This rock is conglomerate . It is a 
conglomeration or mixture of various 
sized pieces of gravel cemented together. 

8. This rock has an intrusion . This rock 
has a streak of another type of rock 
running throujjh it which was molten. 



ERIC 
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TlTUi; Key to Bird Nests 



LEVEL: Elementary 



ERIC 



OBJECTIVE : 

Students will collect abandoned bird nests in the fall and during 
the winter when the nests can be seen easily. 



MATER IALS : 

A copy of the Key should be furnished to each student 



UESCRIPTION : 

The nests can be labeled and stored in shoe boxes so that the more 
fragile ones will not fall apart. 

The attached Key will assist with the identification. 
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Key to lUrd Nests (Continued) 

PAUTIM WINTER KKY TO HLHVATLD NHSTS 01- BIRDS NESTING IN SOUTHERN MICHIGAN 



A. Platform nests, containing sticks or large twigs 

B. Bulky nests in trees, and over 15 inches outside 



diameter Great Blue Heron 

BB. Smaller nests, less than 15 inches outside 

1. Some lining Cuckoo 

2. No lining Mourning Dove 

AA. Cup-Shaped nests 

I . Statant (standing) 

B. Containing sticks or large twigs 



C. Bulky nests in trees and over 15 inches outside 

diameter 

1. Lining of bark Crow, Great Horned Owl, 

lx)ng -eared Owl 

2. Lining of leaves Red-shouldered Hawk, Red-tailed 

Ha wk, Cooper's Hawk 
CC. Smaller nests, less than IS inches outside 

D. Inside diameter under 3 1/2 inches; in shrubs, 
thickets, scrubby trees 
E. Lining of leaves and rootlets 

1. Over 3 inches inside diameter.... 

Brown Thrasher 

2. Under 3 inches inside diameter. . Catbii? 
EE. Lining of bark and wool ... . Migrant Shrike 

DD. Inside diameter over 3 1/2 inches; in trees, often 



evergreens Blue Jay 

BB. Containing no sticks 

C. Felted nests of cottony material, not lichen covered 

I). Nest wider than high Goldfinch 

DD. Nest higher than wide 
E. Thick walled 

1. Vertical crotch of shrub near marsh or 

water Yellow Warbler 



2. Saddled on horizontal branch of tree . . . 

Least Flycatcher 

EE. Thin walled and usually close to trunk 

R edstart 

CC. Not felted or is lichen covered 
D. Containing mud 
E. In Trees 

F. Grasses primarily 

1. Under 4 inches inside diameter ... .Robin 

2. Over 4 inches inside diameter 

B ronzed Crackle 

FF. Leaves and usual 1)- mos<= Wood Thrush 

EE. On buildings, bridges, cliffs, etc. 
F. Grasses primarily, mud inside 

1. Under 4 inches inside diamct c r ... Robin 

2. Over 4 inches inside cMameter . . . .7. . . 

BwnzeJ Grackle 

FF. Moss and mud outside P hoebe 

DD . Containing no mud ^ 
E. Lichen covered, saddled on branch 

F . Very sma 11 Ruby -throated Hujnmingbird 

O FF . Larger 

1. Over 1 1/2 inches deep. . . Blue - gray Gnatcatcher 



Key to Bird Nests (Continued) 



2. Under 1 1/2 inches deep Wood Pewee 

EK. With no lichens 

F. Mostly of bark, fibers and rootlets, with or 
without horsehair 
G. Thin, flimsy 

1. Little or no lining Rose-breasted 

GrosbeaF 

2. Considerable lining. . Scarlet Tanager 

3. Containing few twigs and hair. . Cardinal 

GG. Thick, well formed, usually with some cotton 

1. About 1 inch deep, often over water 

Kingbird 

2. About 1 1/2 inches deep, with grass 

streamers . . . . Cedar Waxwing 
FF. Mostly of grasses, rootlets, straw and leaves, 
usually hair 
G. Containing many leaves; low in thickets... 

Indigo Bunting 
GG. With few or no leaves; less than 1 1/2 - 2 
inches inside diameter 

1. Thick lining of horsehair 

Chipping Sparrow 

2. Few or no hairs .... .T pield Sparrow 

II. Adherent (held) 

B. Containing twigs; in silos, chimneys, hollow trees 

Chimney Swift 

BB. Containing mud; in buildings Barn Swallow 

III. Pens lie (Hanging) 

B. In reeds or swamp shrubs 
C. Open above 

1. Resembling platform Bittern 

2. Deeply hollowed Red-winged Blackbird 

CC. Spherical nests, opening on side ... Long -and Short-billed 

Marsh WrerT ~ 

BB. In upland shrubs and trees 

C. Less than 2 inches inside depth 

1, Low branches of trees (usually small trees) 

Red - eyed Vireo 

2. Tree tops or outer branches Warbling Vxreo 

CC. Over 2 inches inside depth (pendulus) ... Baltimore Oriole 

IV. Pendulous, or fibers, strings and the like ... . Baltimore Oriole 

PRBPARED BY: H. Lewis Batts, Jr. 

Kalamazoo Nature Center, Inc. 
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Trnj;: Topof^raphic Relief Mapping 



lA'XV.l: Middle School 



OB.Fi;CTlVl:: 

The students will develop mapping skills while producing a model 
of surface relief features. 



MATHR IALS : 

United States Geological Survey Quadrant 

scotch transparency film 

plywood 



DliSCR lPTIQN: 

Select the area to be mapped (school area, district, etc.)- 
Determine the scale to be used (1/4*' = 10*, 1/8" = 10', etc.). Secure 
a U.S.li.S, (U.S. Geological Survey) quadrangle map for the area desired. 
Then trace the area desired onto a piece of white paper (black #2 pencil 
on white paper). Using Scotch transparency film, produce an overhead 
projection transparency of the area. Using a piece of 1/4** or 1/8** 
plywood, project the image of the area there and draw a topographic map. 
For each succeeding contour level, produce a pattern which will be cut 
out of a second sheet of plywood of the same thickness as the first 
piece. Trace the contour level for each level. Cut out each layer and 
sand the edges. Glue the layers together as in a layer cake. Top layer 
will probably have several unconnected areas. Paint each layer a 
different shade. Darkest color should represent the basic layer with 
colors diminishing in darkness as they build up contour layer by contour 
layer » Locate the major physical and man-made features such as schools, 
houses, roads. Color the-n in or build up scale models to glue on the 
map in location. Now you have a topographic relief map displaying contour 
relief, physical buildings and land forms. You can begin to locate tree 
patterns, crop rotations, stream patterns or any other items desired. 
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TJTLK: Geological Mapping of Structural Section: LHVEiL ; Middle School 
Tltree-Dimensional Map 



OMI-CTlVli: 

The students will draw a three-dimensional map of the structural 
unit represented by the rock outcrop. 



MATERIALS : 



clipboard ruler 

drafting pencils colored pencils 

graph paper 



DES CRIPTION : 

Pace the distances between the rock outcrops and indicate the 
distances and locations of outcrops on topographic map. Determine 
from the lay of the rocks the structural unit represented by the 
rock outcrops and draw, using dotted lines, the missing rock layers. 
Ihc intact rock layers should be indicated with solid lines on the 
map. The finished map will be a three-dimensional representation 
of a structural dome. (Drill holes show other underlying rock layers, 
be sure to incorporate these layers into your m.ap.) 



RE LATKD ACTIVITIES : 

Estimate distances using the average pace. 
Make a topographic map. 

Make a three-dimensional model using different colored clay. 
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TITIJI ; Calling Wild Birds Without a Whistle 

or Caller 



UiVHl.: Middle School 



OBJKCTIVE: 



The teacher and students will be able to call in birds to study. 



MATERIALS: 



two coins 



DESCRIPTION : 

During the mating season (March - June), some birds can be called 
close enough to easily observe them, 

1. Sora rail, gallinules and other swamp and reed birds can be 
called by sitting behind a bush and holding one coin and 
hitting it with the other coin sharply about five times. 
Pause and continue. After five minutes, move on if no bird 
is seen. 



To call many song birds as well as starlings, grackles and 
cowbirds, cup your hands and with your mouth make a sound 
similar to pp-shh about five or six times. Pause and do it 
again. This will call many types of birds during the breeding 
season. ^ .^-^"^^ 

^1 > 
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TITLH: Don't Junk It 



UiVl-L: Middle School 



OBJBCTIVH ; 

The students will ci^eate and construct a product from a solid 
waste item. 



MATinUALS: 

list materials tlie students can obtain 



PnSCRIPTIQ N: 

The students are given a list of common household solid waste 
items such as bottles, cans, plastics - categorized into three or 
four groups, 

TTie student is to select at least one item from each category 
and create a functional product from it* 

The student will then present his creation to the class in a 
*'show and telT' type of situation. 

The students will discuss the problems centering around the 
disposal of solid waste: pollution of air, soil and water; 
continuation of the '^Cornucopia of Supply" concept. 




TITLti : Respiration of Leaves 



LEVEL: Middle School 



OBJECTIVE : 

To understand the respiration of leaves and that a broad leaf 
will absorb and lose more moisture from the air than a needle type 
leaf. 

MATERIALS ; 

balance or accurate scale calibrated in grains 
deciduous and evergreen leaves and needles 

DESCRIPTION: 



With scale or balance, find a leaf and pine needle of equal 
weight. Immerse leaf in a petri dish of water and food coloring for 
one hour. Then weigh the leaves again to see that the broad leaf 
has absorbed more moisture. Put the leaves on the sunny windowsill 
for one hour. Weigh the leaves again to check for water loss. 

Vocabulary: respiration- osmosis 

RELATED ACTIVITIES : 

Emmersc cut flower into a container of water and food coloring. 
Observe how the plant absorbs the colored water. 

Examine leaves under microscope to observe stoma and leaf veins. 
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TITLE ; Organic Gardening 

Coitjposting - Quick Method 



LEVEL; Middle School 



OBJECTIVE: 



To teach the concept of recycling organic materials to provide rich humus 
to bo used as a fertilizer in the gardw, 

MATKRfAf.St 
shovel 

organic materials 



DESCRIPTION ; 

First, scratch up some bare soil and build your pile in layers on the bare 
spot. Start with plant matter, such as grass clippings, leaves, weeds, hay, 
vegetable scraps from the kitchen, etc* Then add nitrogen- rich materials such 
as any livestock manure, poultry wastes, cottonseed or soybean meal, hair from 
the barber shop, etc, (these should equal about a fifth of the green matter). 
Add a half-«inch layer of soil and repeat layers until three or more feet high. 
Other good materials in smaller quantities are wood ash, green sand, rock 
phosphate, and crushed limestone. Keep moist but not wet and turn every week. 
In wartT\ weather you will have compost within a few weeks • 
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TITlJi: Mapping Survey of Area to 

Chart Small Animal Activity 



1J;VFL; Middle School 



OBJUCTIVI i; 

To learn more about the luibitat and activities of small animals 
(mice J etc.) . 



MATIIRIALS: 

yardstick 
meter stick 
rag strips 
chart paper 

DB SCRIPTION : 

Select an area where the grass is thick. Walk in the study area 
as little as possible. Measure out a square where each side is 4 
yards or 4 meters long. Mark the corners of the study area with 
rags tied to a weed, ilo through the area on hands and knees in search 
of small runways. Work across the square, exposing all runways. 
Chart ail things observed. Include: 

runways 

droppings 

cuttings 

resting places (wide areas in runways) 
burrows 




TITLE : Dip and Strike Measuren.ent 



LKVEL: Middle School 



OBJECTIVE ; 

Students will measure the dip and strike of the rock outcrops on the 
school grounds. 



MATERIALS ; 

Brunton Cadet Compass or similar field compass 



DESCRIPTION : 

Place Brunton Cadet Compass flat on the rock outcrop, 

DIP--'the angle of dip is measured in degrees to the horizontal. 



STRlKE-~when Brunton Cadet Compass is held parallel to the plane of the 
horizontal I the bubble will be centered, With the bubble centered, hold 
the compass against the rock outcrop and the compass reading will be the 
direction of strike, for example, 45^ or north-east. 



The symbol for dip and strike is "X". 

The perpendicular portion represents the direction of dip and tne horizontal 
portion represents the direction of strike. 



Brunton Cadet Compass 
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TITLli ; Organic tiardon ing- -Pray Lng Mantis tor ^-IL^'^''- Middle Sclmol 
Biological Insect Control 



OBJ liCTIVI^ : 

To teach tlio students how nature has its own method of control. 



MATERIALS; 

praying mantis egg cases 



DESCRIPTION: 

Of the 86,000 recorded insects found in the United States, about 
76,000 are considered '^benef iciar' to man. lliese insects prey upon 
other insects for food and, in some instances, for a "home'^ in which to 
complete tncir life cycle. This is nature's way of controlling the 
insect world. Without this built-in control, insects would have 
conquered the world long ago. 

The female mantis forms a "housc^' for her eggs by issuing a foam- 
like substance which hardens and acts as a home for the 100 to 400 eggs. 
Nature has provided the eggs with a ^'built-in*' time control. They won't 
hatch until the weather has wai^med and there is insect food available. If 
^gg cases are purchased, they should be enclosed in a small mesh bag and tied 
to a tree twig or weed stalk or pass a needle and thread through the outer 
1/4 inch of the egg case and tie to a twig or reed. These ''Nature's 
Mastodons'^ (bug eaters) have an appetite that is hard to satisfy. 



TlTUi: lt^s a Tree State 



iJiyiiii.^ MicUllo School 



The students will become familiar with native and non-native trees 
in Michigan. 



NATIVE TREliS 



Balsam Fir 
Black Maple 
Red Maple 
Silver Maple 
Sugar Maple 
Buckeye 
Paper Birch 
Black Birch 
Yellow Birch 
Bittcrnut Hickory 
Mockernut Hickory 
Pignut Hickory 
Shagbark Hickory 
Shellbark Hickory 
Hackberry 
White Cedar 
Flowering Dogwood 
Ajnerican Beech 
Black Ash 
Swamp Cottonwood 
Red Him 
Blue Beech 
June Berry 
Choke Cherry 



Green Ash 

Blue Ash 

White Ash 

Honey Locust 

Black Locust 

Black Walnut 

Butternut 

Red Cedar 

Kastern Larch 

Black Gum 

Tulip Poplar 

Black Spruce 

Eastern hliite Pine 

Jack Pine 

Red Pine 

Sycamore 

Balsam Poplar 

Big Tooth Aspen 

Trembling Aspen 

Eastern Cottonwood 

Ironwood 

Paw Paw 

Red Bud 

Ainerican Chestnut 



Black Cherry 
Black Oak 
Burr Oak 
Chestnut Oak 
Chinquapin Oak 
Northern Red Oak 
Pin Oak 
Scarlet Oak 
Shumard Oak 
Swamp White Oak 
White Oak 
Hills Oak 
Jack Oak 
Shingle Oak 
Black Willow 
White Willow 
Weeping Willow 
Sassafras 
Basswood 
Eastern Hemlock 
American Elm 
Rock Elm 
Pin Cherry 



NOiV-NATIVE SPECIES 



Scotch Pine 
Austrian Pine 
Virginia Pine 
Ponderosa Pine 
European Larch 



Douglas Fir 
Colorado Blue Spruce 
Norway Spruce 
Gray Birch 
White Poplar 



Box Elder 
Osage Orange 
Magnolia 
Chinese Elm 
Tree of Heaven 
Ginko 
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TITJ^: (Construct inii a Hyp so pie tor 



LliVIiL: Middle School 



OBJECTIVE : 

The student will construct a hypsometer to measure the height 
of trees. 



MATERIALS : 

soda straw 
protractor 
graph paper 

stiff cardboard or masonite (11 x 16 inches) 
string 

metal washer for weight 



DESCRIPTION: 



Graph Paper 



130 120 no 



Soda Straw 



Protractor 



100 90 80 70 60 50 40 30 
Height of Tree 



20 




-^^10 4> 



20 t 

-40 o 
SO^ 
-^0 0* 

-^0 ^ 

-90 H 
o 



^Line 5 
Weight 



Sight through the straw to the top of the tree. A person 5 feet tall 
has paced or measured 40 feet from the trunk of the tree and is standing 
at point H. He sights the top of the tree, point C, through the hypsometer 
and sees that the line with the weight on the end falls in the following 
manner. 
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Constructing a llypsonieter (Continued) 




By looking at the point of intersection of the 40* line (distance 
from tree) and the plumb line, he can read the height of the tree along 
the bottom scale. This is 40' in our example. Remember, however, that 
the line of sight is about 5* above the ground because the person is 
5* tall. Hence, he needs to add this 5' to his measurement, so he says 
that the height of the tree is approximately 45' . 
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TriLr.: Noise: You Hear Only What You 
Want To Hear 



LHVUL: Middle School 



OBJHCTIVf:: 



To make the students aware of noise pollution and possible solutions. 



DESCRIPTION : 

A» Investigate four different environments* List every possible 
sound that you can hear in: a quiet area, downtown city (inside buildings 
and on the street); a home {inside and outside); industrial area (inside 
and outside if possible). For each environment put the sounds you listed 
or heard on tape recorder into one of four catagories: 1) men, women 
and children's voices and sounds; 2) animals, insects and natural sounds; 
3) motorired vehicles and machines; 4) man-made sound carriers. Then 
answer the questions: Wluch sounds would you consider NOISE? In which 
area would you like to spend most of your time? 

B. Get a tape recorder with fresh batteries and set the volume control 
halfway between loud and soft. Always record at the same volume. Also 
try to record at the same distance from each sound source. Record many 
different sounds and rank them from very loud to very soft, On a map of 
your area of investigation, plot the areas of highest recorded noise pollu- 
tion. Viliat arc the sources of most of the NOISE? 



RELATED ACTIVITI1:S; 

Write to the Department of Health, Education and Welfare, The Environ- 
mental Protection Agency and Bureau of Standards in Washington^ D.C. Find 
out what is being done about NOISE POLLUTION by these federal govenmental 
agencies , 



MATERIALS: 



tape recorder 
magazine articles 
newspaper 



paper 
penci 1 
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lITl.li: A Dandy I. Ion Study 



Middle School 



oiuiunivii: 



Tlie students will take a close look at a common plant and its 
characteristics. This is a lesson in observation. 



MiMHRIALS: 



digging tool 
hand lens 
measuring tool 



plastic baggie 

1 or more complete dandelion plants 

(including roots, flower, bud, seeds) 



DHSCRIPTION : 

1. Describe the habitat. 

2. What type of soil? 

Is the soil moists wet or dry? 

4. Is the blossom open? ]slny or why not? 

5. Count the number of dandelions within the radius of one meter 
of your plant. Compare the density with five other areas. How 
do you account for the differences? 

6. Look dow^l at the plant. On the back of this sheet, sketch the 
arrangement of thc' leaves » What is the arrangement called? 
Advantages? 

7. Look for any signs of life under the leaves. Did you find any? 
If so, what? 

8. How many leaves are on your plant? Compare with five others. 
Wliere is the shortest leaf located? W\y7 Wliere is the longest 
leaf located? Wiy? Arc there any dead or brown leaves? If so, 
where and why? Are there any signs of leaf diseases? 

9. Sketch a leaf on the back of this stieet . Isabel the parts. 
Where is the widest part of the leaf? Why? Pick off each leaf 
and arrange in order of si^e. Wuit is t)ic average length? 

Are tliere any two leaves alike on your plant? Docs this have 
an\' significance:' What are the functions of the leaf to the 
plant? 

10. How many flower iioads are on your plant? How long is the flower 
stem? Color? Is it iio] low? |!o you see anything on thc edge of 
the broken flower stem? Describe it. Is the stem fu2?.y or smooth? 



ERIC 



A ikuKly I. ion Stud) (Continued) 



11. iVh;i( is the function of the flower stem? Sketch the flower 
h(Md and label the [)arts. Take the flower head apart, How 
many .separate flowers are there? Do ihey all look alike? 
look at one flower under the lens. Sketch and label the 
parts. How many stamens? pistils? petals? sepals? How 
many buds on the plant? 

12. How is tl^e flower pollinated? Self? How many seed heads ai'e 
on your plant? How long is the stem? How does it compare 
with the flower head stem? Why the difference? 

13. Approximately how many seeds in the head? How does this compare 
i^ith the number of flowers in the head? Sketch a seed. How 

is it dispersed? What is the function of the seed? 

14. How long is the stem from where the leaves end to the beginning 
of the side roots? Why is this an advantage to the plant? 
What is its function? 

15. Dig up as much of the root as you can. How long was it? What 
kind of a root is it? Are there secondary roots? Cut the root 
transversely. Sketch and label what you see. Cut the root 
longitudinally. Sketch what you see* How does it taste? What 
is the function of the root? 
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T^TTLL: Nuts to You ir.VliL: Micldio School 



OBJOCTIVli: 



To 


learn 




names of trees that produce nuts. 


DESCRIPTION: 








1 . 


What 


nu t 


is 


a nickname given to a president? (Hickory) 


2. 


What 


i I tl u 


is 


the color of an eye? (Hazel) 


3. 


Where 


* do 


we 


like to go on a hot day? (Beech) 


4. 


What 


nut 


is 


a trunk or a box? (Chestnut) 


5. 


Wliat 


nut 


is 


a popular winter beverage? (Coconut) 


6. 


Wliat 


nut 


is 


a spring vegetable? (Peanut) 


7. 


What 


nut 


is 


a South American Country? (Brazil) 


8. 


What 


nut 


is 


a penalty for wearing tight shoes? (Acorn) 


9. 


What 


nut 


is 


a barrier? (Walnut) 


10. 


Wliat 


nut 


is 


made out of cream? (Butternut) 



RUI JVTED ACTIVITIHS : 

English : think of moro to add to the nutty quiz 
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TITLH; Rock Outcrops on the School Site LEVl:L: Middle School 



O bJBCTIVB ; 

The students will construct a rock outcrop on the school site and 
will solve problems in field geology, related to the outcrop. 



MVri: RIALS: 



600# of sandstone (SS) slabs 
600# of limestone (LS) slabs 



(Can be acquired from a building 
supplier or landscape architect-- 
see if student's parents may 
help.) 



The slabs should be at least 2 feet long and have a flat surface. 
Sliovcls are also needed for digging. 



DESCRIPTION : 

At fear locations selected to enhance the attractiveness of the 
school site, dig a hole deep enough to bury the rock slabs with at 
least one foot yet visible. The four sets of sandstone - limestone 
units should be tied into one geological structure; i.e., a dome, basin 
or fault. 'Itie structure described here is a dome: 



Outcrop a 2 
Limestone 5 
Sandstone 



Oiitcrop #1 
Sandstone ^ 
Limestone 



; Outcrop #^3 
Sandstone § 
Limestone 



Outcrop ^4 
Sandstone 5 
Limestone 
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Outcrop Dip 30° 

Strike 22S° or southwest 

Outcrop ^2 Dip 37° 

Strike 310° or northwest 

Outcrop #3 Dip 42° 

Strike 45° or northeast 

Outcrop #4 Dip 23° 

Strike 135° or southeast 
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TITLE: l-or the Birds 



LHVHL: Middle School 



OBJtiCTIVH : 

The learner is to observe and identify insects and larva that 
nest in a bird's nest 



MATERIALS ; 

wide mouth jar or milk jug with top cut off 
alcohol 

cotton swabs or tweezers 
plastic bag 
moth balls 

rubber band or string 
DESCRIPTION ; 

Have the students bring in bird nests in the fall or winter. 
Place the nest on the top of the jar or jug and add moth balls. Cover 
with a plastic bag and fasten firmly. Fumes will force the insects 
and larva to the bottom of the jar. Remove and place them into alcohol. 
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TITLE: Where Do You Live, Bug? 



LEVEL: Middle School 



OBJECTIVK : 

The students will discover that members of the insect families 
can live in a multitude of habitats, 



MATERIALS: 

small containers with lids 
trowels 

DESCRIPTION : 

Select a spot where a class can explore for insect habitats. Excellent 
areas include edges of fields with access to woods, or a shrubby area or 
mowed and unmowed areas. 

Put a time limit of 10-15 minutes on collecting so that you will have 
enough time to discuss the finds and discover what types of insects have 
been collected. 

Explain that students should look in, on and under. 

Report finds: If small group, allow each to describe what and where 
of exploration; if large group, form smaller groups--collect data and 
give group reports. 

Make a tabulated chart of where each was found--in> on or under, 
hlierc were most located? Where was evident variation in species? Total 
numbers collected? What was the average number per hunter? If time had been 
doubled, would totals have doubled? What factors might have affected the 
results? (limited area, fatigue) What other types of creatures share the 
insect habitat? hliat relationship .nay exist among the animals in a single 
habitat? Which are herbivorous? Carnivorous? 



RE]J\TED ACTIVITIES; 

In a terrarium, place samples of plants, insects and other small animals 
from one of the habitats explored. 

Watch where each of the animals stay most of the time. 

Is the place related to the survival of the animal? 
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TITLE ; Construction of Glacial Land forms 



LEVEL; Middle School 



OBJECTIVE : 

The students will construct six glacial land forms and compare them to 
similar structures near the school. 



MATERIALS j 



sand or dirt (sandbox way be suitable) 



DESCRIPTION ; 

Each of the landforms except the kettle will be at least 2 feet high. 
These are the 6 basic landfotnns that compose most of the topography for 
the lower peninsula of Michigan* Following Is a picture and description 
of each of the 6 landforms. 

1. Esker: -A small winding hill (20 by 30 ft, long) which la formed 
from sand and gravel being deposited by a stream flowing under 
or through a glacier* 

2. Kame: A high mound (8 feet in diameter) of sorted material de- 
posited In a hole which developed In the glacier or at the 
bottom of a waterfall in the glacier. 

3» Kettle: A depression or swampy area found in flat fields which 
has resulted from an Ice block being buried under the glacial 
fill by the glacier and the soli collapses as the ice block melts, 

4. Drumlln: A land form resembling the underside of a spoon. It 
was formed as the glacier encountered an obstacle which It rose 
over and tapered off as the resistance decreased. 

5. Terminal Moraine: A hill of unsorted material resulting from a 
glacier whose rate of flow Is equivalent to its rate of retreat. 
The various materials carried by the glacier are then deposited 
in one arc shaped hill. 

6. Outwash Plain: A delta shaped hill formed as materials were de-- 
posited by water flowing from the front of the nielting glacier. 
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TITIJ:: Spore Prints LHVML: Middle School 



01U|rnvi:: 

iho students will observe the life span of mushrooms and become 
aware of intricacy and beauty in nature^s simple forms. They will 
derive a joy trom this beauty. 

MATERIALS: 

mushroojns glass bowl 

cardboard toothpicks 

mucilage small corks 

DESCRIPTION : 

During the mushroom's short life span, spores by the millions drop 
from its gills. Catch the spores as they fall, for they create an 
interesting and beautiful pattern. Great care is needed in doing this 
since the slightest draft sends the microscopic spores flying. 

Mucilage Method: Spread a very thin coat of mucilage and water 
mixed half and half, over a piece of thin cardboard. Cut the stem of a 
mature, fully-opened mushroom directly under the cap. Place tho cap 
bottom down in the middle of the cardboard. To suspend, push three 
toothpicks into the cap and support it on small wood or cork blocks. 
Cover with a glass bowl and leave it undisturbed for twenty-four hours. 
Lift the cap -off and let sheet dry in the air. 

('olors of spores vary from white to pink and rusty-brown to black. 

No mushroom has blue spores, so to have your spores show up well, 
use a medium blue paper for your spore prints. 



Rf^LATED ACTIVITIES: 

Ivaminate and frame the spore prints. 



ERIC 



1 13 



riTLli: Show aiid Tell: Snow's Different 



LHVKl.: MiUule School 



OiyHCTIVh: 

To study ainouut of pollutants i he snow and the amount of watci^ 
content, etc. 



M>\Tt:RIALS: 

cans 
snow 



DliSCRlPTION: 

Remove the top and bottom of a straight-sided can. Push the can 
straight down into the snow until its ri.'n is flush with the snow surface. 
Reach under the can and by hand or with a piece of cardboard, cvit the 
snow even with the bottom edge of the can* Remove the cylinder of snow 
with your hand or cardboard and slide off any heaping snow on the top. 
Dump this snow into a can whose bottom is intact. Take samples of different 
types of snow found in places such as; beside buildings, plowed from 
a parking lot, drift in an open area, etc. 

Molt the snow and measure the water. Put the water through a filter 
to determine the amount of pollutants. 



RKiATlT; ACT[VtTU-.S; 

Matlicmatics : figuring the percentage of water in a given amount of 
snow 




TITLK: Outdoor Good Manners 



LEVKLi Middle School 



OHJfcXTIVEt 

Factors to be considered before collecting wild plant material should 
be in^'ie clear to all students. 



DESCRIPTION; 

1. Pick only with a purpose. 

2. Take the plant only when and where it is abundant. 

3. Take only what you actually need, can transport, and care for. 

4. Keep flowers fresh and moist after picking. 

5. Make sure you know and can identify the plants that are protected 
by law, 

6. If you wish to go on private property, obtain owner's perraission 
beforehand , 

7. Use clippers and/or knife when gathering flowers* 

8. Use a camera. ^^It is better to take nothing but pictures and 
leave nothing but footprints . 

9. Always leave enough blossoas to develop seeds for future plants. 

10. Before disturbing any plant, consider its many values in nature — 
particularly in the situation where found. Is it a ground cover? 
Food or cover for wildlife? Just for beautif ication? What relation 
does it have to other plants? 

11. When plants are about to be destroyed in any area> secure permission 
from the owner to transplant them. 

12. Remember to; 

a. Take plenty of soil to protect the roots. 

b. Plant in the same kind of setting or habitat. 

c. If possible, transplant in early spring or after seeds ripen. 



Enjoy, Not Desttoy^ So Others May Also KajoyI 




'LUlJv V(»sU'r(l.:y — How Does ll Rolato lo roday? IKVKL; Middle' School 
]^-u'kyard Art'haoo I oy,Y 



(MUJjCTIVK: 

The students will develop skills such as: grid-mapping, record^ceeplng, 
data-collecting, archaeolo^;! cal techniques, analysis and interpretation of 
cultural development. 



_M.\THRIA[.S: 

for niappijij>^ ; 

2 ft, pointed stakes (niimber needed varies with si^^e of area to be 

surface mapped 
lieavy cord to be marked at reguhir intervals 
graph paper 
pencils 

fo r the "dlR" ; 

whee lha rrows 
shovel s 
t rowels 

assortment of dime store paint brushes, 2" to 1/2" wide 

old dental tools (see your favorite dentist) 

orange sticks 

paper bags 

marking pens 

log hook 

cardboard cartons to store and carry "loot'^ 

turkey win^ fe.ithers 

camt^ra 



DHSCKIFTrON; 

With or without students, locate a site which shows promise » Surface 
artifacts are invariably the best clues* Make necessary arrangements with 
owner of proy^erty to excavate, 

A daily Jog shovild include daily activities, materials found and even 
drawings , 

Before any excavating is begun, a surface map siiould be made. This can 
be done hy using a simple grid. Set np a base line near one side of the work 
area. Make sure that the line is straight, easy to work from and will not 
be disturbed by any digging. From this base line set up secondary base lines, 
encompassing the area to be excavated. Cross lines extending from the marked 
points on the cord will complete the grid. (Illustration on iolJowing page.) 
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Yesterday— How Does It Relate To Today? (Continued) 

-or- 

Backyard Archaeology 



E5ase line 
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13 


lA 


15 


16 

i. 



GRID 



Use of brushes and small tools are invaluable for this purpose. 

The surface map should include any surface artifacts , trees, shrubs or 
other Inclusions, Grid maps should be made at regular intervals, Dirt 
should be excavated uniformly. 

Pitting is to be discouragedl Remove dirt by wheel barrow to an area 
convenient to, but not at the edge of» the "dig"» Artifacts should be 
numbered and sacked. Each bag is marked with the artifact number, level or 
depth found and the grid number. 

Profiles of the sides of the excavation can be gridded and mapped. Photo* 
graphs are Invaluable additions to the records* 

In the laboratory, artifacts should be cleaned and classified. 

All data should be compiled with reference to location in the site, type, 
abundance and comparison with similar articles in use at present. 



REIJVTED ACTIVITIES : 

Soil studies can be made of the trench profiles. 

Creative writing: report of the "Dig" 

Interpretations of today and yesteryear. 
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T ITLK; Living Things: Nocessltios of Survival l.EVKL: Middle School 



OBJECnVK; 

The stiidonts will describe l\\e four factors necessary for the survival 
of living things, 

MATERIALS; 

plants grown from seed in the classroom 
freezer or cold area (below freezing) 

DESCRIPTION; 

Four things are necessary for all living things to survive r 

Ir Food--animals eat various kinds of food, plant or animal. Demonstrate 
this by letting seeds sprout on blotting paper and do not transplant 
them vs. seeds planted in potting soil to which plant food supplement 
has been added. Note that plants get their food from the soil through 
their roots vs. animals mouths* 

2. W«'3ter — demonstrate this by depriving a plant of water until it dies. 

3. Sun-heat--demons tra te by depriving a plant of light until it dies and 
putting another one in the freezer. 

''4, Reproduce — observe plant seeds, cut them apart to show the new seeds. 
Observe fish or reptile eggs (or filmstrips, pictures^ etc . of them) J 
observe animal young. Note that each species will reproduce its 
own kind, but different species will reproduce in a different manner. 

It is not plausible or humane to conduct the plant experiments with animals, 
so the transfer of learning to the animal kingdom must be done abstractly • 



'i'l'i'lil'.: Tree Ring Rubbings- -How To Record Tree Rings 



LliVHI.: Middle School 



OBJIiCTIVE ; 

The students will study tree rings to record the story of growth. 



NiATBRIALS : 

roll of adding machine paper 
thumb tacks 
soft lead pencil 



DESCRIPTION : 

Locate a stump and roll out paper over the smoothest and longest 
diameter. Double over the ends of paper twice and tack it to the bark. 
Hold your pencil almost parallel with the surface of the stump. Rub 
nearly at right angles to the annual rings as you would in getting a 
rubbing of a penny. Work from outer edge to center. 

You now have a complete record of the tree's lateral growth. The 
accuracy of your record will be improved by slipping a postcard under 
the paper tape and with a sharp pencil, mark the outer edge of each 
tenth ring from the year the tree was cut till you come to the center. 
Along the unmarked edge of your strip write the location of the tree 
stump and of other large neighboring trees, the species, slope and 
altitude . 

Old house or barn timbers may be rubbed the same way and possibly 
cross-dated with the oldest tree stumps or correlated with records of 
local weather notes from a library, museum or historical society. 

Local museums and/or antique shops often have actual cross sections 
of old logs which might be used for both rubbing and dating. 



iJiJ I : Ciiu Can: Any ( an i jn Bo A Snow Can MlVliL: ^hlKll^ Si^))i)ol 



OiUliCTIVI:: 

lo learn to measure anotl^er form of precipitation and the variability 
of fall over a given area, 



MA];iiRIAl^: 

coffee can or can of similar size ^ 
masking; tape 
stake 

DliSCkU'TjON: 

Mark niaskin^^ tape with felt tip waterproof pen in Inches and half 
inches, Be^^innin^ at the bottom of the can, attach it securely, i-astcn 
the can to a stake so it will not overturn or blow away. 

Place i^auge outside away from the buiUlini^s and trees. Check the 
amount of snow after each snowfall. Record and comjnire with the weather 
bureau's reports, fjiipt)' each time so it is ready for the next snowfall. 

Prepare ten or more gauges to establish snowfall over a 1' area. 
Liach child could have one at his home and records could be kept on a school 
district basis. 



RlilAThl) ACTlVniHS: 



Mathematics: prepare accurate charts* after sno\< season make ^^raphs 
for each nionth on the amount of snowfall at each location 




TIT 1.1! : Indicator of l-nvironmental Quality: 

Bird Life 



LEVEL: Middle School 



Students will list characteristics of their environment and will 
rate the environmental quality as poor, fair, good or excellent. 



M ATl-RIALS : 

Bird Life--An Indicator of Environmental Quality , (available from 

the Cooperative Extension Service, Pasadena Avenue) 
binoculars 
any good bird books 



DliSCIUPTION : 

llie scale is based on the number of different species of birds 
observed so it is necessary to list them. 

After their rating is completed, devise a plan for habitat 
improvement that will attract a greater variety of bird species. The 
plan should fit the existing situation rather then necessitate the 
removal of vegetation already there. 



RKLAT[iD ACTIVITItiS: 



^'7 



air pollution field studies 
pest i c idc s - -effect on environmental quality 
science in city and suburb 
habitat improvement for wildlife 
bird watching 



ERIC 




iJl'Jl:* ^^I'liJinU' t^anlonin^ - Mulching 



l.hVLL: Middle School 



oi^iiicrtvi;: 

Fo teach studonts a way of preventing unwvinted weeds from growing 
in the school garden^ and a way of conserving moisture and keeping the 
soil in good, friable condition, Ihis will also prevent soil erosion on 
sloping land and protect plants in the wintertime. 

spo i 1 ed hay 
ncKsi^apcrs 
St raw 
compost 
weeds 



DliSCRIPTION: 

Mulching is dressing the soil around your plants with organic 
matter. This keeps moisture in, weeds down, adds nutrients and humus 
to the soil, feeds the bacteria that feed your plants^ and makes gardening 
a lot easier. 'iTiere is one danger to mulching. In very moist soils, 
mulching should be delayed in order to avoid "damping off^' which is 
caused by a fungus which develops in a very moist, poorly ventilated 
soil. This disease will cause up to 90% fatality in plants afflicted. 



'riTLR ; Hov; do the ChcmicaLs In Detergents 
Affect Plant Life? 



LEVKL: Middle School 



OBJECTIVi:: 

Students become aware, through observation, of pollution caused 
by detergents. 



MATER IALS; 

pond plants such as duckweed, etc. 

three equal-sized glass jars containing gravel and water (same amount 

0 oach in all three jars) 
1 teaspoon of solid potassium phosphate 
1 teaspoon of solid ammonium nitrate 



DESCRIPTION : 

Set up the three identical aquaria. Be sure to place the same amount of 
v?ater and gravel in each as well as the same number of plants (no animals). 
Place each aquarium in the same window so each gets the same light. Add 1/2 
teaspoon of ammonium nitrate to one jar. Add 1/2 teaspoon of potassium phos- 
phate to the second. Do not add any chemical to the third jar as it will be 
the control « 

Examine the aquaria each day to note any changes in plant life. Keep a 
diary of your observations. After 3 or 4 days add another 1/2 teaspoon of 
each chemical. Compare the two aquaria with the control and describe the 
differences that you see after 4 or 5 weeks, 



REI>ATED ACTIVITIE S: 

Find out which detergents affect plant growth the most. 

Wliat local bodies of water have excessive growth of algae? What might 
this Indicate about the water? 
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oty [iCTtVn: 

To understaiui that living things can be classified (grouped) in 
several different ways and that some ways are better tha^i o+:hcrs 

MVTBRIALS: 

2S-30 buttons of various sizes, colors, types, shapes, types of 

attachments, etc , 
{)aper 
pone i 1 
baggies 



PriSCRrPTION: 

Place a student with a work partner. Prepare small baggies filled 
with buttons for each group. Have the children list all the ways these 
buttons can be classified, recording the number of buttons that fit 
into each group. Children are amazed that there are so many different 
kinds of buttons. Most of them have never taken a good look at a button 
before! 

'Ihcn discuss l\ow animals are grouped because of comiDon characteristics. 
The cat family is a good group to begin wvith because most students are 
faiDiliar with them. The rodent family is more diversified and makes 
an interest ing study . 



UHLAiTi) ACnViTlllS: 



Classify all the people in tlic classroom. 




TITLH: Snowflakos 



LEVEL: Middle School 



OBJECTIVE : 

To teach students to appreciate the beauty of snow and to study 
the foi^mation of ice crystals, 



M/\TERIALS : 

glass slides or piece of glass 
clear plastic or lacquer spray 
cardboard 
magnifiers 

DESCRIPTION: 

Store the slides and lacquer in the freezing compartment of the 
refrigerator. When it is snowing, take the slides outdoors. Don't 
let them warm upl Spray a thin coat of clear lacquer on each slide. 
Hold the slide so a few flakes fall on it. Leave the slide outside 
one hour for drying. Bring into lab and examine them with a hand 
lense or microscope. 

Preservation of Snowf lakes with Formvar; This technique is a 
bit more'ToinpTeST^t more'exacF] " Formvar' is soluble in chloroform. 
A 2 -ounce package may be obtained by sending $1.00 to "Snowf lake'^ , 
Monsanto Chemical Company, P.O. Box 2130, Springfield, Mass. 01101. 
A drop of solution is placed on a slide; a snowflake is transferred 
from a black cloth to the slide. The solution hardens^ presenting the 
flake. 



RliLATED ACTIVITIES: 



Art: Create designs for textiles, wallpaper, carpets, place mats 




llTlf:: 



Camera ToinU^ 



L1-VI:L: Middle School 



OIUKCTlVli: 

The students will have experience in photograpJii n^-, outdoor areas. 
MAIIKfUAlS: 

canera (classroom camera may be borro\N'ed froiu Project C^l/\NGL, 

Genesee Intermediate School District) 
film (color or black and white} 

DliSCRIPTION: 

bxamplos of areas to visit for photographing animals are: 
!■ lushin^T Park 
I or Mar Nature Center 
Hog Backs 

Mott ChildiXMi's ['arm 

Canp (^.opneconic \ 



\ 
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1!JM' River Activity LEVEL; Middle School 



OBJECTIVE ; 

The student is to collect and identify at least 5 insects and other 
animals found in the river water, 



MATERIALS : 

dipping net (kitchen strainer) 
coffee ran or other container 



DESCRIPTI ON: 

The students are taken to a river or stream, This activity requires 
wading in the water with dip net in hand. Dip the net into the muddy bottom 
to obtain specimens- Place mud on the ground and sort for dragonfly nymph 
and other animals, Place specimens in container. Research and identification 
can be done in the classroom. Pick up stones four to five inches or larger 
in diameter and turn over to find the "home'^ of the caddis fly larva. Remove 
and place in container, Be sure to observe the water surface for any insects 
that may be found and collect these also. 



RE UVTED ACTIVITIES : 

Make illustrations of insects and animals found, Identify and research 
each specimen. Describe and illustrate the life cycles of specimens that 
have stages of development. 
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ILLlJi' Organic Gardening 

Ladybugs for Biological Insect Control 



LHVbU.: Middle School 



OBJECTIVK; 



To understand how ladybvigs help control harmful Insects and observe their 
beneficial habits , 



Purchase some ladybugs or observe them in the outdoor lab. 



DESCRIPTI ON; 

Ladybugs eat aphids, other insects, eggs and larvae. They do not eat 
plants. When you see ladybugs on your plants, they are busy eating other Insects* 
Aphids are their main diet. Never kill a ladybugl It Is one of the best friends 
you ever had for your crops, your garden, and insurance that your crop will not 
be destroyed by insects. They are Nature's way of helping you control insect 
pests, 

Use of Nature\s own method, ladybugs, is the lowest cost of insect control 
in existence. There are about 74,000 ladybugs in a gallon. Soon after being 
released the females begin laying eggs, up to 1000 per season. Kggs hatch in 
7 to 10 days, Both larvae and adults have ravenous appetites. 

I'or students use at home: 



1 , an a ve r a g e ga r d e n - I quart 

2, largo garden plus a few fruit trees, berries, <i\\d shrubs - 1 gallon 

'3, Re least-' ladybugs in a series starting when insect pests appear, add- 
ing more as needed for control. Keep surplus ladybugs in refriger*- 
ator, Tliev hibernate at 40^ and will remain so for a long time. 



MATERIALS: 
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^n'11.1:.: A i.'ot ten \> A ly 



OIUI.C i ivi;: 

To shcnv tluit :i rot ton loy; is a coiiuiuinity of j^lants and animals 
r liat live in a uiiiiiue oiiv i ronmciU . 

NUjjnU A LS: 

I rotten log 
hafid lens 



Locate a rotten or rotting log. Have the cluldven gvioss what 
ini^Mit be fouiuL Carefully turn the log ovei^ and have a recorder make 
a list of all the animal life tliat is i)reseiit . If the bark is still 
int<ict , carefully lift and note pupas, larva, insects, seeds, etc. 

SoTiiet i flies plants ean he found growing', from crevices. bet the 
cliildren tliink ]iow tho si.*ocb^ got there and u)iy the ]>]ants eoulJ grow, 
bist what is necessary for a j^lant to giHUv'. 

lUseuss Iiow our environment is made up of many kinds of communities 
of plants and animals, vlependont upon each other. 

bist <,>tl)er animals that may visit tlie log, but not be a sj^ecific 
juember o{ thu coiiiiViun i t y . (snake curled ui> at the base, bird Ic^oking 
for i usee t s , ot e . } 



KI:bA l AC IjVn IbS; 

Steady two communities, such as a small town and a city. Show hon 
eaeh is de[K'ndent upon the otljor. 



IJIiJi' Watci": l\hat It t'nn Ho \^}lL^ Middle Scliool 



OBjnCTIVI- : 

'Co show various ways that water moves and deposits soil to make 
new land forins* 



filmstriji; *M1uw Water Oinnj^cs Land^' 
c TCoK or drain 

vocabulary words: undercut (undermine), alluvial fan> ox-bow, ^ully, 

deposition, island, sand or gravel bar and others 
that may be in the filmstrip 

DbSCRlPTION: 

rirst show the filmstrip to acquaint the class with ways that water 
makes changes, Discuss the terms used. 

Take the class to a stream or gully and have them identify the 
various terms and examples given in the filmstrip in "their own backyard." 
Be sure to indicate how a stream deposits soil on the inside of a curve 
and undermines the opposite bank. Also indicate places of rapidly moving 
and slow moviii^ water ai\d why. It could be due to uneven bottom, amount 
of fall or debris in the bottom. 



m:j^/i:([^A(:Tivi'ijrs: 

i>iscass the social aspect of moving soil, Mio is losing it? Who 

is uaiuiu^ laud (tops-oil)? Uuriug high water, or in flood stages, amount 

of Silt deposited in streets, stores, homes, causes extensive damage, 

incoiiven ience , besides loss of soil from its former location. 
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lilJdi* Comparison of Air Temperatures Above Hi VRl ; Middle School 

Land and Above Water 



OlkJtiCriVL-: 

The students will learn ))ow land and water influences air 
tcniporatures , 



MATLRfALS: 
2 pans 

2 thermometers 

string or rubber bands 

DHSCRIPTION : 

Put some soil into a pan and a like amouut of water into a second 
pan. Attach a thermometer over each container so it can measure the 
temperature of the air just above the soil and above the water. Place 
both pans in the direct sunlight. Record both temperatures every 10 
minutes . 

Put both pans in the shade. Record both temperatures every 10 
minutes. 

How docs the difference in temperatures lead to air movements? 
Which movement can be called a sea breeze? land breeze? 

What happens to smoke, dust and particles in the air when there 
is a wind? What happens to smoke, dust and particles in the air when 
there is no wind? 



RLilATtiD ACTIVITIIiS: 

Recreation and Health: Wl^,y does it always feel cooler at the beach? 
Is the air cleaner near the beach? Which cools off faster, the land or 
water? Wliy does it feel warmer at night when you swim? 
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UXiJi' Organic (laruonini^ — Coinpanloii PUintlng. 

Using Herbs 



LHVKL: Middle School 



OnJECTlVE: 

lUv students will imderstaiul the concept that certain plants and herbs 
will repel Uarmt'ul insects. 



MATHR IAl.S : 

area Cor outdoor lab which would contain the following plants: 
ma r i .t;o I d s , nas t u r t i ums , etc* 



DKSCRIPTION; 

Students may set up plots with plants to make the observations and crush 
the plant parts between their fingers to detect with their nose why these 
plants repel insects » 



Herb 



Influence 



Borage 
Catnip 
Dead Nettle 
Carl ic 
Horseradish 
Uenbit 
Fly s sop 
Marigolds 



Mo ] e J) 1 a n t 
Castor bean plant 
Nas tiirt lum 

Pot Mari^;ol(l 

Pcppernii nt 
Rose rnary 
Rue 



Deters tomato worm 
Deters flea beetle 
Deters potato bug 
Deters Japanese beetle 
Deters potato hug 
Ceneral insect repel !ant 
Deters cabbage motli 
Plant throughout garden 

Deters Mexican bean beetle, nematodes and other 

insects 
Deters moles and mice 
Deters moles 

Plant under fruit trees to deter aphids. Also 
deters squash bugs and striped pumpkin beetle. 

Deters Asparagus beetle, tomato worm and general 
garden pests 

Repe 1 s cabbage hut terf ly 

Deters cabbage moth, bean beetle and carrot fly 
Deters Japanese beetle 



Other good plants to have: sage, summer savory, yarrow, tansy, tarragon, 
thyme and valerian. 
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1Tm[: Strip Tease or Cover It Up imH : Middle School 

(Stop Soil lirosion) 



The stiulei\ts will learn tluit soil cover affects the amount of soil 

loss . 



Nt>\TF:lUALS: 

2 wooden boxes (20" long, 10" wide axid 4" deep) 
gallon watering can 

2 quart jars or cut off gallon size plastic milk containers 
DESCRIPTION: 

Make a spout on the wooden boxes to extend beyond the box by about 
2 inches. This can be made with several layers of foil or pieces from a 
tin can. 

Cut a piece of sod (from an area that will not be damaged) the size of 
one box. Trim vegetation to height of 1" to make it easier to handle. 
I- i 1 1 the other box with bare soil from the same place. Place the boACS on 
a table so tliat the spouts extend over the edge. 

Raise tlic otlier end of the boxes by sliding a length of wood 1" thick 
under them. Set the bottles under the spouts so that they can catch any 
water that runs out of the boxes. 

Put 2 quarts of water in the watering can and then j)our the water on 
one of the boxes at the end farthest from the bottle. Repeat this with 
the other box. Be careful to pour the water on botli boxes at the same 
time, in the same way and from the same height. 

Quest ions : 

1. How long does it take for water to start dripping from the spouts? 

2. What is the amount of water collected in each bottle? 

3. How long does it take for water to stop dripping from tlic spouts? 

4. What is the clarity of the water in each bottle? 

5. Filter the water from the bottles to find the quantity of soil that 
eroded from each box. 



RUbVnil)_ AC'lTyriT HS : 

Try this witli different kinris of soil and different kinds of cover. 
How can this information l)e usefiii to the person who has a liillside lot and 
has been e.Xj)eri enc i ng a drainage or erosion problem? Is this always related 
to farming? Notice new construction of highways, sewers, waterlines, utilities, 
shopping centers, subdivisions and their erosion problems? W1\at f ast^-growing 
^^*'0p could be planted to stop erosion? 

ERIC 
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A i r Vo 1 1 u t i on I n Vour D i s t r i c t 



LHVi;i.: Middle School 



0Kji:i:'nvi.: 



\hc student s will lucatc* 
u.'itura] ov inMn-nuulc sources. 



areas of ^^realest air jjollut ion from 



MATliRlAI.S: 



lar^e map of school district 
map pins 
vasel ino 
k leenex 



alcohol 
test tubes 
filter paper 

glass slides or 3x5 cards with 
a drop of salad oil 



DhSCRIPTION: 

The students make a large map of the school district locating where 
they live with black>headed map pins. 

(live each child a glass slide witl) a snear of vaseline on it. Wrap 
it carefully in tissue. If enough slides are availal)le, use two for each 
cluld. The slides are placed on a window sill or railing at the front 
and back of tlieir tiome . If slides are not used, use cards and anchor 
securely . 

After one week bring the slide wrapped in tissue to school. Remove 
the malerial with alcohol and put it through filter paper* Identify 
the particles found. Use a series of colored map pins to indicate 
seriousness of particulate (air-borne particles) pollution: red, severe; 
yellow, moderate; blue, little or none. 

If part of the district is near industry, identification may be made 
as to whether the pollution is industry or natural. Farm or rural areas 
whicli have bjire soil due to building and development will have natural 
poJJution due to wind-blown soil. 



RlilATlOJ ACUVTf n:S: 

The students can study the diseases caused by air pollution and 
the influence of pollution on plants. 



fJiVliL: HldUle School 



(UUIirTlVli: 

The snukHit will record eviilcrieo and catciiorizc different examples 
of pollulioii tlnoii^li Visual d i seri^iiinat ion. 



NlA;riilUAl>S: 

8inm camera (or slides) 
portable tape recorder 



DfiSCRIP TlON: 

Begin with a discussion of different kinds of pollution: air, 
water, noise, and people. 

With parents and camera equipment, break into small groups. The 
class then tours the community close to the school, hvidenee of pollution 
is recorded o\\ tlie iApc recorder and film. 

After t lie i*) liii is developed and lirouglit back to the ciassrooni, 
Mscuss what p(Uiutii>n has done to their community. Identify tlie 
tyjies of j)ollution seen in various camera shots. 

language Arts: write letters to corporations in the community to 
ask about pollution controls they are practicing 

Resource PcQj>le: invite pollution control experts in the classroom 

Articles: clip articles from newspapers and magazines 

Invest igat ion : other forms of filming techniques, animation, etc. 

iJetermine projects to preserve local ecology. 

Involve community agencies* 

Map Skills: record on a map the pollution areas that were found 
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U.IL-ij PhuinerS'-A Student liwolvoment Activity I l-VKI. : Middle 

School 



The 5t)idcnts will be involved in using specific math, science 
and lani^u.'ige arts skills in working with others in a realistic, practical 
experience. 

MATIiRUI.S: 

m;ister plan of the school site 



'fhe students will be involved in school park planning, 

1. Hach class can be divided into small groups corresponding 

to trie different parts to be included in the park. (nature area, play 
area , etc . ) 

2. Groups proceed to research and stvu^y their particviiar areas. 
They would 1 ist : 

a. items to be placed in the area 

h, map locations of itenis 

c, cost of varioiis items in the area 

, StvKlent ),^,rou[>s report to the total ^roup on their recomniendal ions . 

A. Croup i-ecoinmendat ions are then collected and utilized in final 
jiark plans. 

RhhA'if^ACmi ijn^: 

Math: p,\a]ipin^ skills, pricint^ 

i a y,u a ^'^c r\ v t s : oral a \< r i 1 1 c n r e p o t s 

Art; drawing: plans for [)ark 

Researcli: findinr, out a^out other parks 

1 ield Trip: ]>arks, nature centers 

Building: ta}»le top models of park 

Resource People: jvirks and 7'ecreatioii jhh^j:?)^, rrrchitcct-s to dircr^i:- 
the model 

]. 



TITl.li: Annual Rainfall—On the Scliool Site Lt-VliL: Middle Scliool 



To find out how niuoh rain water Talis on the school site each 



vear . 



MATi: RIALS: 



measuring tape or blueprint of the school site 



OliSCRiniON: 

I'ind out the average annual rainfall in your area. Consult the 
local weather bureau or Th e World Almanac . 

Equation for finding gallons of rainfall on the site per year: 

Av. rainfall (in/yr) . ^ 7 S gal 

12 (in/ft) ^''^'^^ On sq. ft.) X - gallons 

^ ' of rain- 

fa 1 1 on 
site per 
year 

sample j^jrob lorn : average rainfall is 36'' 

area of school site is 2S0,OOO sq . ft. 

^.ISl^y^ X 250,000 sq. ft. X Li = 5,625,000 gallons 

12" per ft. 1 cu. ft. per year 



How much run-off from the school site is there each year? If 3/4 
or TS'o of the site is covered by buildings and pa/ing, then 0.75 X 5,625,000 
gallons = 4,218,750 gallon-s per year of run-off. 



ERIC 



157 



-U'JJ:- '^'ii^^'^^^ Voii Can lake Witfi Vou LlAliL: Middle Sch.ool 



()iuj:(:nvj:: 

The students will make a pcrinanent record of aniwal tracks for study 
or hol)l)y . 



MVIHRIALS: 

plaster of paris 
tin can 

strips of flexible material 
water 

DHSCRI PTION: 

1. Carry plaster in a container that can be tightly sealed. 

2. Find suitable track in the mud. 

7>. Place a strip of a flexible material around the track so that it 
forms a ring or collar. 

4. IMace plaster in the tin can and add water gradually. Practice 
will determine correct proportions. A thick paste sets at once. 
A thinner paste allows more time to work and will enter all 
crevices of the track as it sliould. (The addition of vinegar 

to the paste will delay liai^dening . ) 

5. Pour the plaster into a mold. Wait 10 or more minutes until the 
plaster is )iard. 

(>. Remove collar and gently pick up the cast. Brush off dirt and 
gently ''wash" later. It is also possible to cast several tracks 
or tW'« sets of four to show the stride or jump. In order to give 
support to a large cast, add pieces of v/ire while the plaster is 
still soft. Tf an impression of the track is desired (as seen in 
the mud) a casting of the original cast is feasible. 

7 . Tracks in the snow: 

a. Spray the track surface with water from an atomizer to coat 
the track with ice. 

b. Add snow to the plaster of paris to lower the temperature of 
the paste so tho track will not melt. 

c. Don't give - try ^'gainl 



small paint br^^sh 
pieces of wire 
vinegar 
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'ihc I' lint stones and Their Rock Pile 
or 

Chip oft* the Old Block 



mvill: Middle School 



OBJHCTIVI-: 

The students will investigate the various stages of rock 
succession . 



NtATKRIALS : 

an area containing rocks in various stages of succession 

NOTK: Succession is somewhat orderly change fron those organisms 
which occupy bare rock to those which need a bit of soil, to those who 
need more soil. Pioneer communities, comprised of plants and animals, 
are the first to occupy sites where nothing has ever grown. Initially 
no soil exists on primary sites. As soil develops, there is a gradual 
change from one community to another. 

DESCRIPTION : ' 

1. Identify the following stages of succession: 

a . bare rock 

b. rock colonized by lichens 

c. rock colonized by lichens and mosses 

d. depression in rock where soil has accumulated allowing plants 
to take root 

0. rock covered by a thin layer of soil with plant cover 
f. rock with deeper soil layer allowing woody or desert or prairie 
plants to become established 

2. As succession proccoils, wliat can you say al>o«it: 

a. the complexity of the communities 

b. the species diversity 

c. the density of the species 

3* As succession proceeds, are you able to visually determine if 

there is an increase or decrease in total mass of living organisms 
and organic matter accumulation. 

4. How do you think this increase or decrease in question 3 will affect 
the consumers (e.g., mice, rabbits, hawks)? 

RI:L\TIiP ACTIVITILS : 

Compare the bare rock to a street in a downtown area of a large city 
and progress to the farmlands surrounding the city. 
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ri n.l *. Kurd IUr::lo: !;iiv i ix>nmont(i 1 Tonns 



oiu]ic:;iTVi,: 

StiulciUs win circle environmental terms. 



pen or penci J 



DliSCIUPilON: 
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HTM:; licc Ircisrr IJAIL: Mi^ldlc S^'hool 



(H<Jj CTIVI'. : 

To learn the iuniics o{ trees b>' playiiit^ a . 

m:sc:KiniQN. 

1. What tree remains after a fire? (Asli) 

J. Khat trees are part of your faee^ (Tulips) 

3. What tree is wel I-groomeii? (S|MHice) 

4. What tree is used by fortune tellers? (Pine) 

:i . WlKit tree has given a niekjuinie to a famous /Xiucrican giMieral? 
(Ifiekory) 

ii, W]ia' tree has tiie same name as an officer of a church? (lildcr 

7, What tree wastes away in ^^rief? (Pine) 

X, What tree sounds like a personal jn'onoun? (Yew) 

9. Wiiat trees stick togeti^cr? [Gum) 

10. Wluit trees wear an animal coat? (I'irJ 

11. Isliat tree provides a place to swinj? (Beech) 

12. Wliat tree has the loudest hark? (I)o^>ood ) 

13. What tree has a cat in it? ((!atali)a) 
iK What ti'ee lias an r in it? fl*eni\) 
IS. What tree is [)est liked':' iPopiar) 

RfdAIhii ACrn i I UiS: 

i.nijj ish: jnake np iioja; questiojis 
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j j ' J '1' ' ' ' A L i V i ng Coiiunuii i ty 



my ivh: 

To understaiui tl^at tu|>sc)i 1 is m living env i ronincMU . 



MA'HilO/XLS: 

trowel or small sliovol 
cardboard box 
newspapers 

DliSCIUPTION: 



Have the cluldren work in groups of 2, 3, or 4. Use the paper to 
measure a square fool of topsoil. J.ay the paper on a grassy area and dig 
down .? to 4'' keeping the material removed as compact as possible. Put 
into a cardboard box. 

S[>read newspajicrs and put material froni the box on it. Begin to 
separate items found into some order, such as: 



a . 


all green plant material 


b. 


all dead or rotting plant material 


c . 


dead or rotting animal material 


d. 


stones (rocks) 


0 , 


jiving aniriKils (ant 3, larvae) 




sc'cds 




eggs (ant, insect) 


h. 


soi 1 (sand , clay, loam) 



Some of this material can then be sprinkleu on a piece of boiled 
potato. Put it in a petri dish and in a few days various colonies of molds 
wi [ 1 appear . 

A follow-up study can be made on how plants use decomposed materials 
and vdiat lianpens to dead leaves, branches, jUants, animal life. 

Airij \jTn-S: 

ri<nUs aiKl animals fouml in the to]^soil are dependent upon each other 
just as we are, A social studies project on how each person is dependent 
up,)n o timers in our sociot) can be undertaken. 



petri dishes or other small glass dishes 
baggies 

sterilized (boiled) sliced potato 
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1 11 i : Splash! .sp hi slit !K>u 111 i^li iHu's 



oHJi.i; 1 1\ 



lo obscrw the force of raiiulrops on a grassy aroa> saiuly area, 
>;ardon (growiii^^J area, shoulder oi' a road and a parking lot. 



HMhRIAJ.S; 

I i t^lit— colored construct ion paper 
tl)ree or four milk cartons 
stones 

o 1 as t i c bands 
faa^Miet ic compass 



I)I:S(;[^ I r i lON : 

1. fold the construction paper around the milk carton so t)\ut 
all four sides are covered and use the elastic bands to hold 
it t n |> [ ace , 

J. Place .some stones in t)ie bottom of" each carton to act as a weight 
or anchor. 

3, Mark . S, li, W on top of each side, 

\. Place t: ? splash pillars outdoors in the areas suggested in 
tile problem. If possible, they should be put out at tlie 
beginning, middle and end of a rainstorm. New construction paper 
would luave to be put on the splash pillar each time. Position 
the splash [)ilh{rs in a N, S, 1:, W direction by usinj^ the compass. 

iiw splasli pillars shouldn't remain outdoors during the entire 
storm, only long enough to obtain some splasli records. If left 
ofit too I(Mig, the rain could wet all the pajier erasing tiie splasli 
marks , 

Mount the actual construction jxiper used on larger sheets of 
pajK^r and iiiakc comparisons. 

(^uest i ons : 

1. (In \-ducli splash jnllar was tlKU'c the least amount of mud? 

2. In whicli area were the I'lud Sj^laslies the highest? 
■> . (!n which \wde of tlie splash pillar were the greatest number 

i ) f ii)a r K s ( I r s[i ] a she s ? 
•I, What factors influence tlie <imoui)t and Iteisdit c)t' the sjW ashes? 

(}f^ what valuo wijuld this i ?if\)rmat i on be to soil scinitists? 
() . Mow can you use this information at liome? 
7, Wjat could be planted under tlie eaces to keep tlie side of 
N'our house from becoming mud -spat tercd? 
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IlTl.li: UoUcn l.oi: Projects 



oKHx: nvi-: 

To obstTve a mioro-onv i ronnicnt at various !>easons of tlie yv.iv to 
compare the activity aiui kinds of animals and plant life. 

rotten loy or deatl elm that you are relatively sure will be avallahle 
through a change of seasons 

Deternuno the following infoi^mation about your log: 

1, Species of tree from which log came, 

2. hocation of log; i.e., slope. 

5, Miount of rainfall in a year in the area. 

4. How did the tree die- -natural causes, diseases, logging? 

5, ApproxinuUely how long lias the tree been dead? 
0. How old was it \shcn it died? 

7. is the bark still c:n the log or tree? 

8. Is the inside firm or rotten? 

iK Is the wood dry or moist and what effect does this have on the 
decay process? 

10. last animals seen in or on the log. 

11. List plants seen in or on the log, 

}^:i.\Tia) j\CTrvrn i:S: 

Discuss influences of physical factors such as moisture and temjierature 
on the life of the log. 

Note the color of rnnsses tind llciu^ns tliat liavc been covered by snow 
a s c ompa r e< 1 t o those f f ! :? t h i v o no t , 



r[TM^: Be a Detect ive: dxw You Tell 

Which Animal Made lliese Tracks? 



U-Wll: Middle School 



OlUliCTlVi:: 

'Ihe stiidents will observe ainmal tracks in the snow and draw 
some conclusions about the animal. 



MATliKlAi.S: 
rulers 

fresh snow in nearby field or woods 
handout chart 
[)aper 
pone i I 



l)i:S£iUn ION: 

1. I'ind a fresh set of animal tracks in the snow. 

Measure tlie distance between eacli set of tracks 
^, Measure the dejUh of tracks in the snow. 
I. Make a scale tlrawint; of the track for later use 
S. IHit findings on the chart. 



Aniina 1 



1 : 



Distance Between 
Fach Set of Tracks 



Depth of 
Tracks 



1 . 

2 • 

3. 



Location 



1 . 
2, 
3. 



Characteristics of 

animal such as : 

f ced ing , sc aj ,^jd r aw i nj?^s 

2. 
3. 



Qiics t i ons or l)i scuss ion : 

1 . \\h a t we r e t h e an i ma Is you studied? 

2. ! ind the meaning of the word "habitat". 

3. Did an>' aniinais stop to lu'owsc along the way? 

4. How lart^e do you thijik the ruiimals were? Yi)^y? 
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inil^: Yes, \on Cww Measure the Sir.e of a Uaindropl ^'^:yiir'- MulOle Scliool 



OlUliCTlVIi: 

To measure the slje of raindrops and keep them as a colleetio!\. 
lhr\ may hr eollceted in various plaees such as ar\ open area, under a 
tree, near a wall of a building, under a bush, ete. Compare the sizes. 

flour sifter jne plates 

lid of a shoe box ruler 
two ])ounds finely sifted flour newspaper 

DhSCRIPTION: 

1. I i 1 1 the lid of the shoe box with the flour until it is level 
with the top edge of the lid. 

2, Use the ruler to smooth the surface of the flour until it is 
f 1 at and 1 evel , 

A. i^Laee a )>iece of newspaper over the flour for protection against 
rain while carryin^^ the device to and from the desired area. 

^)n a rainy day or during a rainstorm, take your covered raindrop 
collector outside. Remove the newsjiaper cover for a couple seconds and 
let the rain hit the flour, then cover it and return indoors. 

Allow the raindrops in the flour to dry out and become hard, 

Otr^c the pellets have diied, use the flour sifter to sift out the 
pellets. How do tlie raindrop pellets compare with eacliother? With 
those eollected from various places? 

These can be glued in order of size onto a strip of black 
const rue t ion pa])er , 

f ind out when the largest raindrops occur- ^ sat the be^jinning, 
middle or ej]d of a stonn 
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IITI.I:: SnoK^s Wlutc--Whal If It Were lilack? 



LhVin.: Miiidlo Scl)Oo) 



\hc students will be able to observe and record the rate of 
different colors of ol)jians melti])^ into the snow* 

handout 
ru! CVS 

objects of diffei*ent colors, uniform in shape and size (e.g., floor 

1 i ies ) 

t herniometers (opt i onal ) 
snow 



I. lind a clear, flat area with evenly distributed snow. 

J. iMace several objects into the snow about 12'' apart. Set the 
i>l\iects carefully into the snow. Do/i ' t push thcjn in. 

Lk'ave ol^iccts until tomorrow and ineasiire with a ruler the 
distance c:u:]\ ui)iect melted into tlie snow, 

1. fk'cord the lom]ierature of eacf) object, (optional) 

f) . Vui the results on the chart below; list each object, its color, 
deptli it nieJted, temperature, etc. 



OBJIiCT 



cn],m 



DiriW IT Mhi;jl;b 



(irajdi the depth each object melted with its color* 
(iraph oac}) color wjtli temperature and melting dcptli with 
re] at ion to color ► 



I'O 1 1 ow 



up quest ions: 



Which colors settled the most? Why? 
Which colors settled tlie least? Why? 

f,ist as mans- fcictors as you can that ini^du have influenced the 
ability of the obiect to melt the snow. 

I'oes t!)c reflection of tlce sun on the snow and object have 
any influonec on liow far the objects melted into tlie snow? 
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OivlhCriV 1;; 

Urban students learn th.it certain t I'ccs can ^lo well in the city Luuior 
a<ulver se con J 1 1 i ur.s . 



Nl-VlLRlAi.S: 

a c 1 1 y V) 1 oc k o r jia rk 
t ree ident i fieat ioii b-ook 
camera, if aval ] able 

bl'sCRIPTION: 

Uraw a map of the area to he studied and lalK*^! inair^ items: streets, stores, 
etc. Indicate on map trees to be identified, etc. 

a. L'hai-acterist ics : before identif\ing the trees, take time to examine 
tluMr cl'aract eri St ics , f-ornis and kinals of trees vary witli the 
environment. (soil, temperature, water, air quality) 
K ffoK" largo are the trees? C^^^'^i^bt, si::e of crown, girth of trunk, 
diameter ) 

J. Are tliey deciduous or evergreen? 

3, How iiuich bai'e round surrounds the base of tlie tree? 

1. I St imate tl^e amount of water available to soak into the soil near 
the t I'ee per Near, (average annual rainfall times area) 
What other sources of water does the tjx^e have? 1-ind two or more 
trees of tiie same kind whic}i show different conditions of health. 
'ivy to accoiHit for the differences you sec. hor example, trees in 
tile park may appear l\ealthiei" than trees of tfie same species along 
the street . 

1). Idei^t if icat i(ui : 

L I'ind out what kinds of trees are in tlic area. 

~. J J'y to learn from local j)arks department when tiiey were jrlanted 
and why thLCse kinds \<erc chosen. l^^duips they occared natural !)• 
and were iirotected. 

S . 11 s o r e t'c rvn c e 1 3 o o k s t o find out n i<; t e a 1 ?o u t each k i nd o f t r e e . 
M' it is not nil ivc to }'otir rcgiun, what are its origins? What 
cha rac t e s t i c':i e/iabi e 1 1 to survive wh.c re i t does ? 

' ' 1^ this t I'oe a good or ]^oor '^Uia^et tree^'? Is it able to remain 
i;ea!t!u- ni tiie ^ ity en\n I'onmcnt ? 

RhhAlliU A(:Ti\ ri IhS: 

la st wa\'S t ro';'^ a 1 ii^'ijnUi Iv 1 uu j v 1 uu<j 1 . 

1 IK 

o 
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Tj lXli: Makiiu; An llorbariuin 



Li:Vl-,l,: Middle School 



OlUf-CTIVl:: 



To teach the studciUs to iiiake a filant col lection. 



MAlUUIAi.S: 



p la ic ha^; 

magazine or plant j>rcs.s 



lahcls 

paper for mounting .specimens 
scotcli tape 



lU-SCRIPlION: 

Plants to be col iec ted: Leaves of native Michij^an broadleaf trees 
and late summer Vvild flowers that are in bloor!\. (C>ai\leu flowers, house 
i)lants, and imported ornajnental slirubs and plants do not count ! ) 

Niethod of collecting specimens: Short class field trips, longer 
field trii)S after school, and students are encouraged to make personal 
t'iej ! trips on weekends or when an ojiportunity arises. Specimens may be 
kept in a moist plastic bag or placed directly into an old telephone book 
or tiiick niago^ine as they are collected. Be sure to keep a record of the 
*^''L^i:^' ^i^iiLL^^'^ '^"^^ Ihjlutat whore plants were collected. 

^L^\^ll^^^^ of ]ireserving ]Wants: Plants should be placed in an old 
telephone liook, thick magazine or plant press for pressing and drying. Ca 
should be tai^cMi in pressing specimens to show full details of flowers and 
leaves of s|)ecin(cns. Drying time required is normally 2 to 3 weeks. If 
the s[)ecimen lias been identified, keep a slip of paper with it containing 
the name of the j^Jant to help later on wfjen labeling t))e mounted specimens 

Mounting dried specimens ii * he herbarium : After ihv plants are 
li!ii?^2ii^]L^7 J:' L ^ ^^^^ scotch tape to affix one specimen to each page of the 
herbariupi, vcnter tlie si^ecimens on the page as best you can being sure to 
leave plentv of room in the lower r ight iiand corner for l^ihelui^. 

1. d>ej 1 i.g ^H?c i mens : Six things must be described for each specimen 
cuid in the following order: 

i } C'onynon Name 

2) {;enus Name 

3) T,ocality where coliected 
\ ) I )a t e [1 1 a n t w;^ s colic c t ed 

S) Ilabitat wliere collected, sucli as swamp, lowland woods, uj)laiui 
wuuds, bog, roadside, vacant field, stream bank, fence- row, etc. 

()) Name of col lector- -you will be tlie collector, unless someone gives 
vdM a j>]ant kIuc}i the\' collected from anotl^^r area, tJien \'OU must 
r'ccord their naiiic. 
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irilL: Ircc liiM):ht hst i mat i on I.hVHL: Muidio School 



OBJIiC'i !VI:: 

stiulcMits will ululor^itaIld the ju'inciplo of similar trian^ilos 
to ostiinato llic luM^^^Jit ot' tr-oos, 



MA'ir.lUrXLS: 

yardstick or meter stick 



{lave the student lie on the ground at j>oint A and sight to tlie top 
of the yardstick ( or meter stick) to the top of the tree. Distances 
are recorded and the estimated heiy,ht Is then calculated as in the example 




10 cB - 121") 



CB ^ 12 feet 



NOTI: : hacri student needs a partner to work '.vitii on tlris activit)'. 



'inili: ilicUlcn Trees LI-VHL: Middle School 



The students will enjoy learning al)out trees. 



M>V{liRIA].S: 

puzzle 
pencil 

DliSCRIPTION: 
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The above box is a forest and you are to stroll around in it and 
name the trees you find there. The forester has planted more than 
twenty kinds of trees. You can find these names by starting with any 
letter and moving to any adjoining letter in any direction (up, down, 
across or diagonally) to spell a tree's name. No box may be skipped, 
but a letter may be repeated as often as needed. For example, find 
''C" and spell '^cherry". 



KLLATJ-I) ACTIVTTILS: 



Develop puzzles using .shrubs, bushes, other plants, flowers, etc. 



TITIJ-: How Does Wind Velocity Affect School 
Tcmporature? How Cliilly is it? 



QB.)liCTIVL: 

To learn that there is a difference between actual temperature and 
the degree of coldness that is felt due to wind speed. 



mate:rl\ls: 



box 

two thermometers 

anemometer (or call weather bureau to get wind speed) 



DL^SCRIPTION: 



Obtain wind speed. Tape one thermometer to the outside of a card- 
board box so that it is in the wind, 1Tie second thermometer can be taped 
inside the box so that it is sheltered from the wind. Compare the tempera- 
tures shown by tlie thermometers. 

Repeat the experiment when winds of different velocities are blowing* 

The degree to which a wind appears to lower the air temperature is 
referred to as the wind chill factor. 



WIND CfflLL aWRT 



Therinometer Readings in Degrees Fahrenheit 





30 


35 


20 


15 


10 


5 


0 


-5 


-19 


-15 


-20 


-25 


-30 


-35 


-40 


10 


20 


M 


8 


2 


-4 


-10 


-15 


-21 


-27 


-33 


-39 


-45 


-50 


-56 


-62 


15 


13 


7 


0 


-6 


-12 


-18 


-25 


-31 


-38 


-44 


-50 


-55 


-63 


-69 


-75 


20 


9 


^ 


-5 


-12 


-19 


-25 


-32 


-39 


-45 


-52 


-59 


-66 


-72 


-79 


-85 


25 


5 


-2 


-9 


-17 


-24 


-30 


-37 


-44 


-51 


-58 


-65 


-72 


-78 


-86 


-93 


30 


3 


-5 


-12 


-20 


-27 


-35 


-41 


-48 


-55 


-63 


-70 


-77 


-83 


-91 


-98 


35 


0 


-7 


-14 


-22 


-29 


-36 


-44 


-51 


-58 


-66 


-73 


-81. 


-87 


-95 


-102 


40 


-1 


-9 


-16 


-2'1 


-31 


-38 


-46 


-53 


-61 


-69 


-76 


-84 


-91 


-98 


-105 



RBLATLiP ACTIVITIl-S : 

Have a discussion on how the wind affects us in our everyday life and 
the typo of clothing that is needed when there is a wind chill factor 
involved . 
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TjTU:: Up With The Birds I 



l.HVl-L: M'ulcile Scliool 



OBJF-lTIV!.: 



The students will visit a variety of bird Imbitats. Quietlyl 



MMVRIMS: 

binoculars 

notepad and pencils 

DESCRIPTION: 

Extending the concept: The following things may happen as a result 
of a ^'bird walk". 

1. Recognizing a variety of birds by appearance and song, 

2. Making a bird clue chart--how birds differ. 

5. Developing bird feeders, observable from the classroom, to attract 
birds to school grounds; supplemental feeding, 

4. Taping sounds of birds. 

5. Relationship between beaks and food eaten by types of birds, 

6. Creative activities motivated by "bird hikes"j e.g., poems, stories^ 
sketches, paintings and sculptures* 

7. Interested students could continue taking "bird hikes" at a variety 
of times during the year; possibly join the Junior Audubon Society, 
etc. 

8. Which birds are now listed as endangered species? Research why and 
what is being clone to protect these birds. 

9. Math related activities are: a) size - smallest and largest birds, 
interesting statistics, b) surveys - birds students like best and 
types of habitats, and c) graphs related to outdoor visits, 

10. lU^source people are taxidermist, t-li staff, and a bird watcher, 

n. Additional field trips: museum and other nature areas. 



1 5 '3 
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Up With rhc Birdsl (Continued) 

RtiU Tlit) ACT IVITIES : 

Places to write 

Audubon Naturalist Society 
8940 Jones Mill Road 
Washington, D.C, 20015 

National Wildlife Federation 
1412 16th Street 
Washington, D.C. 20036 

Northeastern Bird Banding Association 
c/o Audubon Society 

Michigan Audubon Society 
7000 North Westnedge 
Kalamazoo, Michigan 49007 



A good source 

Birds, Exajnining Your Environment 
M i me Publications 
25 Groveland Terrace 
Minneapolis, Minnesota 55403 
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lilH:- Nature's ^-c^rtilizor I'actories i\)v ]^:X\il: Middle School 

tlie Organic (Jarclenor 



ouji:(;nvf.: 

To teach the sttKlents the value of eartluvorms for creating the rich, 
topsoil whicl\ su|)plics us with most of our food. 



boxes, M X 18 X 8 inches deep 
earthworms 

\veli -rotted manure, leaf mold, peat and soil 
DESCRIPTION: 

For fun, profit, soil building, a hobby, business, raising the lowly 
earthworm can be exciting, enjoyable, profitable and just plain good 
o Id-fas I i oned fun. They can be sold locally or by mail order tlirough- 
out the U.S.A. as fish bait, breeder stock, experimentation, orchardist 
(for placement under thicr fruit trees) and teachers (for classroom 
study) 

l'.<irt hwoi'ius may be raised inside or outside, in boxes or beds, in 
winter or summer, cold climate or warm. 

Propagation and growth will be at their best if the temperature is 
maintained between 6S and 7S degrees. At lower temperatures, they 
become more sluggish with corresponding lessening in egg capsules. 
Higher temperatures may cause them to move away from the bed or burrow 
deep to escape the heat. Again, they may easily be killed with high 
heat as in the case of applying a thick layer of freshly cut grass 
clippings to the bed. The rapid rise in temperature to as much as 140'' 
literally cooks theni. 

If box culture is to be followed, make boxes 14 x 18 x 8 inches 
deep. Nail a short [>icce of 1 x 2 on each end, near top center (for 
hand ]K.)ld). Also nail I I inch 1 x 2 on the bottom, about 3 inches from 
each end. This will allow any heat that may be generated to dissipate. 

BIDDINC MATHRIAL: one part» well-rotted manure, leaf mold, peat 
and 3 or 4 liandfuls of soil, (A mixtuvv of leaves, well -dried grass 
clippings with a small amount of soil has proven to work well.) f^ill 
boxes 6 iiKhcs deei>. Water well and let set for about 2 weeks. This 
will allow an>' heat that may be generated to dissijiate. 

Stock each T-ox with t(K) to SCO luxcdcr si^e wornis . Top feed with 
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Nature's Tertilizer factories for the Organic Gardener (Continued) 

a li^'ju sprinkling of corn meal, egg mash, cottonseed meal » or other 
suitable meal, (the worms should clean up the feed in 24 to 48 hours), 
and sprinkle lightly with water. Replace feed as often as necessary 
but do not use too mucli because it becomes sour» 

Keep the culture boxes in a garage, basement, or other suitable 
indoor room. At no time allow the bedding ijiaterial to freeze. Water 
often enough to maintain proper amount of moisture. 
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ITH.!': Micro-Succession in Rotting logs LRVH I : High School 



OiULiCTIVlj: 

To observe and describe the nicro-success ion of rotting logs. 



NtATl:RIAI.S: 

samples of logs nt diff'^rcnt stages of decay 



DESCRIPTION: 



Locate a standing dead tree, a log which is rotting on the inside 
but firm on the outside and a log completely rotten • During the winter 
season, you can collect large chunks of each and bring them indoors for 
study . 

To study tho succession from dead tree stage to where the log 
becomes part of the forest floor, ask observation-directed questions 
such as; Is there any bark on the tree? Is it easily removed? Is the 
wood hard or dry? Are there animals or animal traces present? Break a 
piece off. Wliat does it look like on the inside? What does it smell 
like? What is the biggest difference between all three samples? Which 
stages had the most animal traces? Were there any plant traces (fungi)? 
Wliat is their part in rotting log succession? 

You can collect the insects in separate containers — if you did the 
study on log samples taken indoors. ITicn you can count the numbers and 
variety per successional stage for comparison. 



If you find a log with lichen on it, you have an excellent example 
of primary succession (in theory) and can bring that concept out. Also 
the concept of decomposers fits here. 




TITLE ; Natural Selection of Work: 
A I'iold of Competition 



im\l: High School 



OB JECTIVE : 

To demonstrate the process of natural selection. 



MATERIALS.: 



3x5 index cards cut into identical puzzles for as many students 
as you have in class 



DESCRIPTION : 

This lab experience is a ^'tournament" to decide which student in 
class can put a simple puzzle together in the shortest time. Run a series 
of contests, using the same puzzle. Tlie ability to improve the skill 
involved in putting the puzzle together will play an important part in 
determining who will be the winner. In each series of contests it is 
the least skilled that are eliminated but the process continues through 
many series of contests. In the end, it is the most skilled that 
survives. It is much the same among living organisms in nature. 

Procedure: Students will contest in pairs. As many pairs may contest 
at one time as there are umpires to watch them. Students who are not 
contesting at a particular time may serve as umpires. In each contest, 
the student who gets through the puzzle first is the winner. 

Each student will contest three times in each series of trials. 
For the first trial, the pairs numbered 1,2,3,4,5,6,7,8 and following 
will contest. For the second trial, numbers 1,3,2,4,5,7,6,8 and following 
will contest. For the third trial, numbers 1,4,2,3,5,8,6,7 and following 
will contest. Students losing all three of the contests will retire from 
the game. 

The numbers should be collected at this point. Tlie remaining students 
who arc still in the game will draw new numbers in a series beginning with 
1. They will repeat the process each contesting vhrce times in the same 
numerical order as before, using the same puzzle. Again three-time losers 
will retire from the game. 

Additional contests following the same pattern will continue until 
all students except one have been eliminated. This remaining student 
will be declared the winner of the tournament. 



RElATEb A CTIVIT HiS : 

Generate a class discussion about how this experience is like selection 
in nature. Discuss the changing environment. 
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Trni;: I'UUi^us Amon^; Us 



LI:VI:L: liij'Ji School 



0B..I1:C'J JVH: 



To study reproduction of the mushroom. 



fresh mushroom 
sheet of white paper 
glass tumbler 
small brush 

glycerine and water solution 
iniSaUVTWH: 

Hach student is to go out into the field and collect a mushroom, 
luring it back to the lab and examine. 

The mushroom itself is the fruiting body of this particular fungus. 
It consists of a stalk and umbrol la- 1 ike cap. Look at the underside of 
the cap and find the gills. Cut the cap from the stalk and put it gill 
side down on a piece of white paper. Cover the cap with a tiumbler or some 
otiier object that will protect it from air currents. Set the cap, paper 
and tumbler in a place where it will not be disturbed. The next day 
inicover and remove the cap by lifting it straight up from the paper. 

1. What do you observe on the paper? 

2. What is the relation between what you see on the paper and tlie 
structure of the mushroom cap? With a small, damp orusli, remove 
some of the material on the paper and place it on a microscope 
slide. Add a drop of glycerine and water solution. Fxamine 
under both low and high power. 

3. Api)roxima tely how many particles are there in the sample you are 
observing? 

\, Using this number, estimate the total number of such particles 
coming fi'om the mushroom. 

S. If we assume that these particles are reproductive spores, how 
could you account for the fact that the world is not covered 
with mushrooms? 

t> . ilov. numerous would rnusiirooms be if tl^ey onl)* [>roduccd a small 
traction of the lUimber of spores seen here? 

ERIC 



mi croscope slide 
cover glass 
compound microscope 
knife 



''^'^y Moulding LliVlil.: High School 



OB^JHCTIVIi: 

The students will understand the mounting technique as demon- 
strated by the teacher. 



frog clay 

tweezers wire 

formaldehyde pins 
borax 

DLSCR IF>TrON: 

With tweezers, take the insides of the frog out of the mouth. 
Bring the legs through the mouth inverting them to the lieel until the 
whole frog is inside out. Let it set in foi^maldehyde overnight or rub 
borax into the skin (be generous). Turn right side out and start to 
fill with clay (even fill the eye cavity for a button or piece of glass 
will be used to fill it}. Wlien nearly full, you may insert some wires 
to give support and also for iiiscrtion into a base of wood (to hold 
the mount and to set the desired position). Set eyelids with pins and 
let them dry for a couple of days. Pull out pins and you are finished. 



Rt:lAT[: D ACT IV ITII-S : 

hanguage: description of mounting 




TriLli ; Soil Pollution: Nutrient Deficiency 



I:iiyiiL' lligh School 



OEklhCTIVH: 

To test soil for fertility. 



MATf-RIALS: 

soil testing kit 

soil samples from suggested areas or field trip to such areas 
DKSCRJPTION : 

Soil pollution--field trip*-point out the importance of lichen and mosses, 
Collect these from almost bare soil, 

Collect soil samples and test soil for nutrative value for plants. 
Point out the importance of soil supporting some type of vegetation. 

rind eroded area, i^oint out how it happened and how this problem 
could be corrected. I*ind a small drainage area and point out the im- 
portance of plants to insure proper drainage, IMnd a farm using contour 
fanning practices and explain the importance of this type of farming. 



Rin.ATIU) ACTIVITIES; 

Also consider trips to wild land to observe conservation practices on 
other than farm land. 
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-) A Cell 



I.l-Vl.!,: Ili^*h S^huul 



\o oiisorvL". crcal(\ apprise i at , i nlerrol at t.' skills ;nul 1 i 

NlViliRlAlS: 

m i c rose opes 

slides of prepared or livir\e: cells 
m SCRm ION: 

Student first familiarizes himself with strueture of a particular 
cill, makes accurate drawing. Task: to create a design for textile, 
wallpaper, floor tile, [)laceniats, lamp shade, 1-et student make choice 
for the ideas arc endless and he can let his imai^inat i on flyi Students 
can apply tlie design for pui[)Oses intended. Finished design may be black 
and wh i t e or co 1 o red , 



r r n v. : • ■ l c« Ic c o \^ ^ - - ' V\ > t r o e c o l ^: >• 



IJiVU.: lii^ih School 



To discover the* ^^wliat and where'' of astronomical bodies in 
seasons and some effects on specific plants and animals, 

MATLKIAI.S: 

music: '^Sunny Side of the Street" 
star map 

description for tracking the sun 
a specific ecosystem 



liach student is to study a marked area. Be sure they get distributed 
north-south-east *west , 'D\c students are to observe the area they have 
chosen and record kinds, leaf size, growth and also animal life, (4 weeks-- 
observation 2 times a week) Make a daily record of the path of the sun and 
times of sunset and sunrise. Students then compare their records to find 
effects of sun on each location, 



RElAThD ACTIVITIES: 
tide study 

fanners and the moon 

aniinals {man included) and insects 



StuJiMit will bi: t t.i <]u i ^-.k- jU'tM-it' rvo a ^(^nlp 1 (■ t<,* roptlle. 



Tins doi'iy not always wcirk, but it's a new fad in preserving aiiimals 
williouL puttin^:; ihem in a bottle. Instead of skinning the reptile and 
soaking skin in fu rata i dehyde (100% effective, but hard) another method is 
to use multiple injections of fonnaldehyde throughout the whole animal 
tl^cn quickly freeze^ it \'or a (ouple of days. Take iro^en animal and allow 
to dry (^ut, then use lacquer to bring back colcu . Fntire animal should 
n o w be c <> nip I o t e I y i u' l ■ s v v v i' < i . 

{ ] o ) 1 ( ' c t i 1 u 1 o \ i < ' ] > I i 1 1- s f o r s t ; i < 1 y a n d c. o p c i i' i s o n . 
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TmJ[, Historical l)cvclo(nnerU of an M-VliL: lli^^h Scliool 

Ou t d 00 V ! .a ho r a t o r >' "~ ~ 



students v^ i 1 I ho able to research the history of an outdoor 
lal>oratory . 



MATHRIAhS: 

land abstract 

DnSCRl PTlON : 

Select or have two students volunteer to trace the lii story of 
the site. 

1. Secure access to the land abstract for the school area canipn 
This will provide information dating back to the original 
acquisitioji of the property and trace its use through the 
preceding years, 

2. After school acquisition of Xhc land, consult with various 
faculty members - particularly science faculty members - to 
obtain names of significant people beliind the development of 
the area. Also, get names of various public businessmen or 
organizations who have contributed resources or materials 

to the establishment of the site. 

3. Align these events in a chronological order as an outline. 

4. With the help of linglish department instructors and even 
social studies persoiuicl, the student can then develop a 
brief paper describing the history of the development of 
the site. 

A very important part of the program is the student factor in 
development of the site. List the events and individual students 
who were involved in the planning/development of the area. This 
^'personal i zcs" the document and gives the students a sense of j>urpose 
and involvement in a j^rojcct. Then t)iey can "come back" and point 
with pride to the item tliat he or she left hehmJ, 



TITLHj The Snowmobile and You 



UlUiri'lVli: 

The students will itemize pro and con statements about snow- 
mob les » 

MATHRIALS: 

clippings from newspapers 

opinions from neighbors, friends, legislators, etc. 
DnSCfU PTION; 

Arrange discussion groups of four or five to answer their choices 
of the questions below: 

1. How many snowmobiles in Michigan? 

2. What is the cost of different types of snowmobiles? 

3. yvhat noise controls can be purchased? 

4. What damage is done to seedlings? 

5. What does research say about their affect on wildlife? 
Wlmt do farmers say about crop damage? 

7. What do you know about the use of snowmobiles in human emergencies 

RHIXJliP ACTIVITIHS ; 

Write to Governor Millikcn to ask what groups pressured him to sign 
the snowmobile bill into law. 
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TrrM:: Koy Construction lixcrcise 



LHVBL: High School 



OiyUCTlVjl: 

To clarify the value of classification of objects according to a 
given key. 

MAjm \AIS : 

eigjit or ten objects with different characteristics (pictures may 
bo used, if actual objects are not available) 

|)HS(Xn^TK)N: 

loday we will construct a key to help us identify various objects. 
Doing this will help us understand how taxonomists make keys and how we 
can use them. As we construct the key we must keep the characteristics 
of the objects in mind. Does the object have the characteristics or not? 
Does this characteristic help us classify the objects into different 
gtx^ujis or not? Here is our list of objects: a tennis ball, a butterfly, 
Mr, Lei zeniian , a steel bail bearing, a Boeing 747 , Mrs, Marriott, a massasuaga 
rattlesnake, a rubber eraser and a garter snake, 

Lct*s look at these objects and study their characteristics, 

\hc tennis bal 1 

The butterfly _ 

Mr . Lei zerinan 



The steel ball bearing 

Tlie Boeing 74 7 _^ ^ 

Mrs. Marriott 

\\\c rubber ^v^^ser 

The garter snake 



On a separate piece of paper, construct a key that will help us 
ident if)' these objects. 

At school we will use keys to iielp us 



\ ■ 1 1 1 d c >: !) o r c 1' V e n c e t h a t h a s a k c \' i n i t . 
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SrjJviU will ik'i'.^juslinlc niuHi-usf* coiuepli 



A i most i'vovy s^:h^^ol y.irJ has \ severe soil erosion probleni which can 
i >rre«t<'ci by a roc:k vjII. I i' the rocks are arrnn^;ed by their rough 
V I , I. i f i <'al i on - i^^neuus, sodlmeatary and nae tamr- rph 1 c - the result will be 
ii'^ i *i^":u i t i cat KMi key [i\ perinaaeul form. Students can bring rocks back 
\v^'in vu-atii'ii sites. 'i h i s will atld variety and interest to a rock and mortar 



RKi,.\ act ivrr ri;;^ : 

S^'uiviU,: lUi-pare i [>riiUed key of t lie rock wall to serve for a self- 

.'lii 1 i > ■ 1 d t rip. 




liliii' C'k>nsiM v.u ii>n o\ N.it niMl Ri\sotircos .'Jj^i'L.' l^^^l^ School 
OBJKCTlVi:; 

To ex.iniine school nnd home to find ways to conserve our natural re- 
sources . 

DKSCRIPTION; 

A, School 

1, Establish a school recycling center for paper, glass> etc. 

2, Plant trees, shrubs, flowers around school or in areas of 
potential erosion, 

K Collt?ct vater from a Jeaky faiicet and measure the waste. 

^i. ('hart water consumption required for toilet flushing over a 
given period of time. 

3, Photograpli examples of wasted resources in community. 

6. Measure amount of waste paper for one school day, 

7. Form School Conservation Club. 

B, Home 

1. Keep unneeded electrical units turned off, 

2. Use stopper in sinks and wash bowl instead of allowing water 
to run while washing 

3. Don't use toilet as waste basket. 

A. Buy larger quantities when feasible to save packaging waste. 

5. Have each child make up his own "Home Conservation Chart", 

6. Conserve fossil fuels - inve3tigate possible use of nuclear 
fuels. 



1 U9 
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Ti rtJ*: Parks in (lonosce lloiinty 



ir.VHL: Ui^\h School 



Tlic students will become familiar with the parks in our county. 



NtATERlALS ; 
maps 

brochures describing Genesee County Parks and Recreation facilities 



nHSClUPTION : 

Tlic students will give a short presentation describing the park. 
I'ollowing the presentation, the students can ask questions. Have them 
do follow-up reports on parks near their home, lliey should answer 
t|uestions such as: "Wlio uses the park? Is your tax dollar well used 
here? 



RHhA TO) ACTIV ITIES: 

Suggest that the students and their families take a trip to at 
least two areas. 
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nm: Observing a Pet Bird LrA'F-L: liigh School 



o iun crnvi-: 

students will observe a pet bird to note reflexes and mechanisms 
for fjereli i iiq , 



MAlTdUAI^S: 

pet bird 



bl:SCRIPTION: 

Bring in a canary, parakeet or other live bird. Have the students 
observe him for about ten minutes* Provoke observation with questions: 
"Does he have teeth?'\ How does he crack the sced?^\ Have several 
thought-provoking questions written down such as: *'lx)ok for the third 
eyelid. Draw attention to locking meclumisms of perching feet." 

(iive the students a list of possible nesting materials. Show them 
examples of real nests; let them loose in a fit 1 to try to construct 
their own nest (this gives them an idea of how intricate innate bird 
behavior real ly is) . 

Locate several nests N'ourself first (fall of the year is usually 
easier). Have the students compare size, depth, materials, height in 
the tree, location o_n tree, and type of tree. Perhaps they can add 
sketches for location on tree and try to guess the type of bird that built 
it. 

Also, you might add a comparison between bird nests and a squirrel's 

nest , 
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TITLE; Food from Wild Plants 



LEVPX: High School 



OBJECTiVE:: 

The students will prepare and sample meals made from available 
wild plant resources. 



miHRIALS: 

classroom reference materials for identification 
wild plant recipes 



DHSCRIPTION: 

By spending at least three days in the field, the students will 
learn to identify plants in the wild that can be used as food. 

In the classroom, use the appropriate reference materials and 
allow the students to con^pile recipes on the preparation of some of 
the materials observed in the field. Have the students plan a wild 
meal from resources available. 

Spend a day collecting food materials, In the classroom, the 
students can prepare, serve and sample their own cuisine. 



JlTlll: How Much Waste f'rom Doing Your Own Thing 



I,f:VEL: Higli School 



oaH-CTIVli: 

The students will, by counting calories, food intake, water use 
and waste, learn how their daily habits quickly help deplete natural 
resources » 



MATERIALS: 

pen 
paper 



DliSCRIPTIQN: 

Student keeps track of all activities, foods, liquids, candies, 
etc., and times gone to the bathroom for washing, brushing and excre- 
tion. Then using general knowledge and books, figure out the caloric 
intake and liquid vise (all) and find if overeating and great waste 
of water from washing, showering, growing food, washing dishes, etc., 
docs deplete resources. 



RHLATKU ACTIVITItiS: 
digestion 
water conservation 
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TITLE: pH Lab 



LKVKL: High Si'houl 



OHJf-: C TIVK: 

To observe the iiifhuMice that different pH environments have 
an Kuglena (basic concept of pH) , 



mic r OS cope 
3 test tubes 
F.uglcna 
hydrlon papers 
KOH solution 
aeetic acid 



DKSCRTPTION; 

a. Observe an Euglena under the ndcroscope. 

b. Carefully draw one, enlarged. 

c. Describe how they move. Use diagrams and words to show how it is done. 

d. Fill 3 test tubes with 10 ml Euglena solution, 

e. Test and record the pH, 

1. Make one tube basic (pH 11) by adding one drop KOH solution. Label 
this tube BASE. 

2. Make one tube acidic (pH 4) by adding a few drops of acltl solution. 
Label this tube ACI^D. 

3. Try to make one test tube exactly neutral (p}{ 7) by adding drops of 
acid and base. Stir carefully after each addition and check the 

pH of the solution. Label NEUTRAL . 

f. Leave overnight , then check the turbidity of each, 
the more turbid ~ optimal environmental conditions 
1 e 5^ s t u r b id - poo v e n v i ro nme n t a 1 c on d 1 1 1 o n s 



niM:* ''^^ '^'^^^ '-^^d Recipes ^di^'iiL* "^^'^ School 



oajHCTivr:: 

To prepare a meal from materials found in the wilcL 



m'nilUAJ.S: 

venison as entree 

side dish of muslirooms 

wild asparagus spears 

dandelion green salad 

cattail flower-tops as the vegetable 

hickory nut pie 



DHSCRIPTIQN; 
Venison: 

Roll chops or roast in seasoned flour. Brown in hot oil 
in a Dutch oven. Add 1 package dry onion soup mix and 
water. Cover and simmer for about 1 hour or until tender. 
Add water as needed. Serve hot drip])ings at the table. 

Mushrooms : 

Wash, clean, place in salt solution. Soak at least 2 
hours. Rinse and dry. Saute in heavy skillet over 
medium heat with 2 tablespoons of butter for each half 
pound of mushrooms. Brow^n and serve. 

Asparagus : 

Boil the spears in salted water until tender. Drain. 
Dot with butter. 

Cattails; 

Collect green flower stalks. Cook same as asparagus. 

Dandelion Salad: 

Collect fresh dandelion leaves in early spring and use 
as lettuce. 

ilickory Nut Pie: 

Make a jiie shell for 9^' pan. Beat 3 eggs slightly, then add 
3/4 c. sugar, 1/2 t. salt, 1 c. dark corn syrup, 1/3 c. melted 
butter. Mix thoroughly. Stir in 1 1/2 c. hickoi-y nuts and pour 
into pastry shell. Bake at 350" for 50 min. Cool before serving. 
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my^: Seed Study 



t)RJi:a'iv}i; 

'lb acquaint students with the various mechanisms of seed 
disporsJl and to show students the difference in gennination require- 
ments of herbaceous annuals, perennials, biennials, trees ant) shrubs. 

aVUdUAj^S: 

dried stalks containing seeds of teasel, yarrow, milkweed, 
curl)' dock, burdock. Queen AnrK"^'s Lace, sycamore, hasswood 
and any other plant available (these seed stalks sliouUi be 
collected in late winter after seeds have been exposed to a 
cold treatment) 



IM' Si: RJ 

During a winter field trip, collect dried stalks of the above 
mentioned (Wants. Note the habitat fron] which they are coilecteiL 

In the classroom fiave the students remove seeds from the plants 
noting: the shape of the seed and how it relates to tlie wa)' it is dispersed. 
Students can glue seeds on charts labeling the kind of seed and metho^l 
of dispersal, (animal, wind, water) 

Collect enough seeds on the trip yourself to have a supply to make 
a mixture to use for the seeds and then plant them. Students will 
begin to see the various needs of aruiuals, biennials, perennials for 
germination and growth. 



Continue growing the plants for several weeks noting which grow 
best, growth habits, etc. 
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TITLK; An F-pidemic 



OKJl-CTIVli: 

The student will act as a carrier for non-pathogenic bacteria. 



MXTHRI ALS: 

petri dishes 
agar 

tootsie roll 
Karo syriip 
broth culture: sarrcia marcisians 



DESCRIPTION : 

Simulated Fpidemic: 

Petri dishes are prepared with sterile nutriei^t agar, one per 
student. For each student a candy dish is prepared by placing a 
tootsie roll with karo syrup poured over the candy. One of the 
candy dishes is innoculated with a broth culture of s arrcia marcisians > 
Each student is assigned a number. On command, the itudent picks up 
his tootsie roll and karo syrup and squeezes it and shakes hands with 
someone else. He records the number of the persons who have shaken 
hands. 

As many shakes arc made as desired. (Four is about right.) 
Record the numbers and after compiling all the data, each student is 
to determine who started the epidemic. This demonstrates the viability 
and ease of transmission of a simple non-pathogenic bacteria. 



LKVEL: High School 
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r.inspi I ;i t ion 



U|V|M-: iii^^h School 



c)B,n:t:TK'H: 

I he students will measure the rate of transpiration from the leaf 
of a plant . 

MAifRIAfS: 



m^^RIPnON: 

Select a leaf on a growing plant. Place a square of cobalt paper on 
one or both surfaces of the loaf. Cover the leaf witli saran wrap, 
las ten it with a paper clip. 

Measure the time it takes for the cobalt chloride paper to turn from 
blue to pink. Observe color changes over various lengths of time. 



saran wrap 

dry cobalt cliloride paper 



paper clip 
watch 
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TITLKr Nature's Influence on fkiman Feelings 



LliVHL: High School 



OBJECTIVE: 



To gain knowledge of nature's affect on human feelings, 



MATERIALS: 



outdoor classroom 
outdoor nature trails 



DESCRIPTION : 

Divide the class into groups of five. Each group is to walk 
silently for twenty minutes on the trail and by a pond, then meet 
at the outdoor classroom. They will then discuss their physical and 
psychological being. Key words: happy-sad, free^bound, clean-dirty, 
thoughtful -apathetic , healthy-sick, ^ 

Write the feelings dovNii and present to the class the next day. 

Think of the different environments in daily life and compare them. 





\\ Jt >/ 
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TITLE ; Biodegradability of Solid Waste 



LEVEL : High School 



OBJECTIVE : 

To determine the length of time it takes different solid waste 
materials to decompose. 



MATERIALS : 

balance 

rule 

shovel 

to check on different decomposition rates, use a variety of substances; 
e.g., tinfoil, aluminum foil, waxed milk carton, plastic bottle, 
new5paper--l sheet and stack of 20, napkins, saran wrap, waxed paper 
cup, styrofoam, facial ti5?sue, flashlight battery, regular cardboard, 
glass bottle, nylon hose, plastic bag.' 

DESCRIPTION : 

Bury the above list of materials at a designated spot* Weigh and 
measure the materials before burial . After weighing and measuring, place 
all substances 8 inches under good topsoil, Mark the area well and leave 
materials buried for at least 30 days. It should be well-watered twice 
a week unless rainfall is sufficient. Bury a similar collection in a 
plastic garbage, bag under the same conditions. 

Dig up the materials after 30 days and make the appropriate measure- 
ments and observations. 



1. 


IVhat materials lost weight? 




2. 


Did any gain weight? W\y? 




3 . 


Did any material gain in thickness? 




4. 


IVhat materials remained unchanged? 




5. 


Should all solid wastes be buried? Explain. 




6. 


What will happen to unchanged materials in the 


future? 


7. 


Is this method of waste disposal preferable to 


burning? 



RELATED ACTIVITIES : 

Discuss how the waste materials might be rec>'cied. 
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lilM- Micro-Succession in Pond Water Jli^^li School 



OBJtiCnVl:: 

To measure and describe succession in pond water. 



MATERIALS: 

2 gallons pond water taken 30 days earlier 

2 gallons of pond water (same part of pond) taken that day 

DHSCRIPTION : 

During a field trip, collect 2 gallons of pond water. Try to 
get some mud, vegetation, floating wood and rocks. Cover and set 
aside for about one month. You can use this first part as a study 
of the pond conuriunity and to reproduce a miniature pond community. 

About a month later, take a new sample from the same place. 
Then compare both obvious and microscopic differences. Obvious 
changes may include tubiflex worms and algae growth (possibly 
growth or death of larger plant and specimens). Kxamine daphnia 
and other microscopic specimens and compare number counts. You may 
find insect larvae or insects in the mud, so you may want to strain 
the mud. Also compare quantitative analysis of algae types (% of 
type A to % of type B, etc.) 
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lUvors; Importance to a City U-Viil.: [liyh School 



OBJl:CTIVIi: 

To understand the need for clean water in our cities. 



MATKRIALS: 



bus 

Genesee Recreation Area (Ih hours) 

Water Plant (1 hour) 

Sevv'ago Treatment Plant [I hour) 

in[S(;RjMrnoN: 

After taking the tours, discuss what was learned. Have the student 
list ten facts about the trip. 



RBIJVT ED ACTIVITIHS : 

river basin studies 
industrial water pollutants 
nature trails 
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TITLE;: tinvironmcntal Continuums 



LtiVEL : High School 



OBjnCTIVK ; 

The students will state (non-verbal ly) their personal values on 
cnvironmenta 1 i s sues * 



DESCRIPTION ; 

The students take a space on a continuous line at one end of a 
continuum labeled "Amy Always", the opposite end labeled "Nellie 
Never", the center of the continuum labeled "Sid Sometimes". The 

question, "What is your personal responsibility for ?" 

precedes each item: pollution of quiet, litter, invasion of state 
cajnping grounds, landfill, vandalism, etc. 



RE LATED ACTIVITIES : 

The students can develop relevant lists of environmental issues. 
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lUM- Air Pollution: AKareness Walk {j;VI; L; IIL^h School 



OB^lHCriVH; 

To list sources of air pollution. Be able to list several sources 
and po^^•lble solutions. 



MATERIALS: 

area where serious air pollution exists 



DliSCRIPTION: 

Air pollution. To see the areas where the causes of air pollution 
can be found. Trips can be taken to just sight see and point out the 
air pollution areas. Makes the students aware that they can eliminate 
some pollution by changing some of their everyday habits like not burning 
leaves or trash, by not smoking, or by walking instead of driving. 
Point out some solutions to air pollution problems. 



RI:LATHD A CTlVITHiS : 

1. water pollution walks 

2. soil pollution walk or trip! c»g., salt damage along roadways 

3. sight pollution; e.g., litter 
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TITLE .' Study of Fish Anatomy~a different way LEVELt High School 



OBJECTIVE ; 

The studentB will construct a fish exterior using descriptions, location 
and general shape of fish. 



MATERIALS ; 

paper 
glue 

newspaper (for stuffing) 

scissors 

stapler 



DESCRIPTION ; 

Student constructs any type of weird fish he would like to design but he 
must construct It using the true anatomy of fish (gills, operculum, anal fins» 
etc) . 

Activity - Vfhile doing fish dissection, to relate and make study more in- 
teresting* student is given colored paper and glue^ etc*, and constructs a fish 
(similar to a Chinese dragon fish) us^ag supplies and stuffing with newspaper. 
This can also be used while studying fisheries to give class Indoor activity. 
This helps build creatlv3 thought and stimulates further follow up by students. 
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iJiVlU'.i ni)>\i School 



To determine tho physical properties of water. 



MATERIALS: 



beaker 
tlioriDometer 
Bvinson burner 
stirring rod 
2 fee cihet^ 



DKSCRIPTTON; 



b. 
d. 



Fill beaker with 50 ml tap H2O, 

Add 2 Ice cubes and stir well (important to stir well). 
Place over Bunsen burner. 

Take temperature readings every minute. Be sure to keep stirring. 



DATA 



time 




0 




1 




2 




3 









Take 5 more readings after the. liquid starts to boll. 

Graph data: tcmporature on vertical axes, time on horizontal graph. 

l^JiuiA^ gas 



Graph should look like the above. If graph l3 jumpy it's because student 
didn't stir well. 



ERIC 



Each plateau represents a change of state: the first, from solid to liquid; 
the second: from liquid to gas. 

Ask questions in "graph analysis" leading student to the concept that: 
heat - energy 

energy increase = temperature increase 

no temperature increase (flat plateau on graph) indicates energy has 
gone into changing the state of the water. 
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TlTl.H: Study of Owl Pellets 



IJiVliL: lli^h School 



OlUl-CTIVIi; 

The students will learn about the feeding habits of the owl by 
analyzing owl pellets* 

DESCRIPTION : 

A stimulating and impressive exercise to illustrate the feeding 
habits of owls, is to collect and examine the contents of owl pellets. 
An owl, when feeding, will frequently swallow an entire animal. Tlie 
strong digestive fluids in the stomach will dissolve everything except 
the indigestible fur and bones. The bones (completely cleaned of all 
flesh, tendons and ligaments) and fur are meshed together into a pellet 
about the size and shape of a man's thumb, passed into the bird's mouth 
and dropped on to the ground. 

Owl pellets will vary as to size, dej^ending on the species of the 
owl. Pellets regurgitated from long-eared owls are commonly found under 
conifers and are normally 1 1/2 to 2 inches in length and 3/4 of an inch 
in diameter. Great horned owl pellets are frequently 4-5 inches long. 

It is reasonably easy to find owl pellets at the base of pine or 
spruce trees in most conifer areas* During the winter months many of 
our local owls, such as long-eared owls, will roost in particular trees 
night after night. Under these roosting trees large numbers of pellets 
may accumulate during the winter months. 

A dozen or more of these pellets can be collected and brought into 
the classroom for examination. This will provide lesson material of 
unusual interest regarding the feeding habits of owls and predator-prey 
relationships . ^.^^-^ 




Tti Ui : [labitat Improvement 



IVXhL: High School 



omi-cnvi:: 

The students will identify and/or demonstrate the effectiveness 
of habitat improvement practices, 

mTKRIALS : 

booklet [labitat Improvement for Wildlife ^ by the Audubon Society 



DHSCRlPTIO iN: 

1« [land out a reprint of an area that has been managed well 
(picture map variety), iiave the students list all the 
improvements (should be 50-60), llie reprint can be found 
in a booklet entitled Habit at Improvement for Wi Idl ife ^ 
by Audubon Society. 

2. Have the students draw a picture map of their own backyard 
as is, and then as it is improved for wildlife. The students 
must make their own legend, 

Rf^lATi:!) ACT IV n I lis : 

Consult available resources: Soil Conservation District 

Visit farms and improved wildland that shows effective improvement 
practices , 

Visit land tliat is barren of wildlife. As a class, plan an improve 
ment program for the area. 

See the activity titled ''Water Pollution in Lakes and Streams*^ 
Many halutat projects also aid Ln reducing water pollution, 



TrrLti ; Construction of Classification Key IJ-Vl: L: Higl\ School 

-or- 

Key Construction lixercise 



OBJECTIVE : 

To clarify the value of classification of plants and animals 
according to a taxonomy key. 



MATERIALS ; 

paper 
pencil 



DESCRIPTION : 

The ways of separate living things should first be discussed 
indicating that this is how we actually "name" the different plants 
and animals in our environment. It should be emphasized that differences 
as well as similarities exisi^ between living things. 

Activity: the child will divide his classmates into halves. For 
exajnple, boys and girls. Then proceed to divide each half --brown eyes 
vs. not brown eyes and red hair vs. those who do not have red hair, etc. 
Surprisingly fast, each child will be separated from all the other 
classmates in the key. 



REIJVTED ACTIVITIES : 

Mathematics: using this class as a representative sample of a 

population, determine the probability of certain characteristics 
occurring 

Social Studies: using such characteristics as hair, skin, eyes 
and name, determine the possible origin (country) of the 
students 

Writing: write about either or both of the above activities 
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l[:Vl:L : [ligh School 



To observe and describe vays that man-made amenities can blend 
with and complement natural surroundings, 

M\TERIALS: 
parks 

man-made structures that aid nature (ponds, erosion control, 
improved trails, etc.) 

DKSCRIPTIQN: 

Take a field trip to a park area that shows evidence of man-made 
accommodations blending in well with the landscape; e.g., wooden signs 
lettered in colors that blend with surroundings, rustic benches, 
concealed garbage containers, wood chips on the trail (to keep visitors 
on the trail, minimize dust, eliminate mud and preserve natural looks), 
wood fences (as opposed to metal), water fountains, map areas, picnic 
areas, etc. 

The students should have a fill-in form to direct their attention 
to appropriate places. 

A good area to visit is the Mott Park Stepping Stone Falls. 



RI;1.ATIJ[) ACTIV JTJ HS : 

Take trips to farms to see the harmony between man and nature. 
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TITIJ:: Automobile Pol Un ion 



IV\V\,: llii^h School 



OtkJHCTI Vl!: 

To determine the passenger/car ratio at different locations and 
different time periods. 



MATERIALS : 

pencil and paper for recording information 



DESCRIPTION : 

Pick out different locations for observing and recording the number 
of peo]>le in each car that goes by. Select a busy corner in the city, 
a road going into a factory, school driveway, residential street corner. 
Observe the cars for 1/2 hour each day, Monday through Friday, and record 
data on a chart as follows: 

1_ 2^ 3 4^ 5^ passengers 

Date^_ 

Time 

Place 

1. At what time is the number of passengers per car greatest? At 
what time is it the least? 

2. How do the different locations compare? 

Record any special events in the community that might affect the 
results. Wliat prediction would you make concerning the future number of 
passengers per car? Vsliat excuses are used by individuals for not 
wanting to ride with others? In your opinion, has the number of passengers 
per car increased or decreased in the past few years? 
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n rUi: Ihc Small Maimiiul of the McaJow U^VUL : High School 



OlUlirriVli: 

The students will identify the vaivious small meadow mammals and 
prepare a collection of skins and/or skulls for study. They will also 
be able to describe the role of these animals in their community. 

M/VHiR lALS :- 
t raps 

deep freeze 

solution to preserve skins (see activity '^Tanning Animal Hides'*) 
[)I-SCRIPTION : 

In an open field, locate meadow vole (Microtus) runways and 
j^lacc traps baited with a small ball of oatmeal and peanut butter near 
the runway. Have each student run several trap lines. (R'^inways are 
easily located by the tunnels made under thick thatches of grass.) 
Iraps should be clu^cked each day in the morning before exposure to 
sunlight for any length of time and at night. Most students setting 
six traps each will liave luck trapping a meadow vole within two days. 
While students are in tlie field, they are to make notes on types of 
vegetation, proximity of runways, evidence of diet if fecal pellets 
are located. 

In the classroom, the animals should be quick-frozen by placing 
them in the deep freeze until ready to use. Study skins can be 
[>rcparcd by skinning t!\e animal and stretching the skin over a piece 
of cardboard cut to shape of body. Students who arc especially interested 
can use this same technique with other small mammals for preparing a 
study skin collection. 

A discussion of meadow communities will accompany the activity in 
the classroom stressing the fole of j^redator-prey relationships as 
this mammal is one of the most common prey animals. 

RliLATlil) ACT IVlTlbS : 

Writing: description of life in a meadow 

Mathematics: compute the offspring from one pair of these animals 
assuming 100% survival (no predator control, etc.) over a 
period of five years 
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TITLH; Diary of a Tree or Shrub 



LUVHL: High School 



OBJECTIVE: 

TJie student will develoj^ the power of observation, develop the 
ability to write clearly and accurately and increase his knowledge 
of trees and shrubs. 

DESCRIPTIO N: 

Each student selects a deciduous tree or shrub which is on the 
school grounds. This activity spans the school year. The learner's 
task: observ^e and record on a regular basis all the physical ch ar acterist 
and changes JFat take place concerning that particular tree or sVrub ~ 
during the school year, note^ and record any observable influence the plant 
has on other plants or animals > 

The student wil 1 : 

Keep an accurate record of the selected tree or shrub. 

Make a detailed drawing of the plant. 

Classify the plant . 

Measure the plant; i.e., height, girth. 

Observe and record seasonal changes in the plant. 

RfHAT ED ACTIVITHS : 

Writing: an essay on tlie importance of trees and shrubs 
Mathematics: estimating the height of a tree 
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TlILl:; [.oaves and their Prints 



LLVHL: High School 



OBJliCTlVLi: 

Students will be vible to use a key (or leaf identification. 
Students will also learn the techniques of making leaf prints. 



MATERIALS: 



newspapers 
ink or stain 

DHSCRIPTION: 

1. Collect a variety of tree leaves on a field trip. 

2. Identify leaves with the help of a key. 

3. Spread newspapers and lay out a leaf. 

4. Brush ink or stain evenly over leaf. 

5. Place a piece of art paper over the prepared leaf and 
press down. 

6. Remove art paper and set it aside to dry. 

7. Designs may be made by grouping several leaves together. 



leaves 
leaf keys 



brushes 
art paper 



i 

TITLE: Art With Mushrooms 



LKVEl ! High School 



OBJECTIVE: 



Students will be able to make spore prints. 



MATERIALS: 



mushroom caps 
tag board 
Blmer'r glue 



-or- 



mushroom caps 
wax paper 
flat iron 



DESCRIPTION: 

Coat the tag board with Klmer^s glue. Place raushroom cap (gill 
side down) on the prepared tag board. Cover with a glass dish and let 
it all stand overiUght. 



Lay mushroom caps (gill side down) on waxed paper. Cover with a 
glass dish and let it stand overnight. Turn flat iron on "low". Turn 
iron flat side up and place underside of spore print on iron, The spores 
win settle into the melting wax. Prints can be mounted on colored 
paper for contrast. 



-or- 



ERIC 



TlTl.ii; Tanning; Aninial Hides Lt-VHL : }ligh Schol 

OlVJiiCriVH; 

The students will participate in tanning an animal hide. 

MATHRIALS : 

hides donated by hunters in the area 
salt 5# 

tanning solution (1 gallon boiling water, 1 quart salt, cool water, 

1 ounce H2S0^^ (concentrate) 
neat's foot oil 
borax 

DliSCIUn iON : 

J. Make enougli .solution to cover hide. Store in plastic or earthen- 
ware . 

2. Clean all fat and flesh off the hide. Use knives in a cake-slicing 
motion until the white membrane is visible. 

3. Rub in salt 5^^ for deer hide, less for smaller animals. 

4. Let hide sit for one week. 

5. Place liide in tanning solution stirring twice a day for two weeks. 
No blue spots will be visible when hide is ready. 

6. Rinse hide and soak in borax and water for two hours. 

7. Spin or drip dry, scrape and rub edges together. 

8. Soften by rubbing with a blunt instrument and neat's foot oil. 

9. Stretch hide, dry and brush hair. 

REiLATHD ACTlVlTlhS : 

Social Studies: rcadiiig on use of hides and leather 
Vocational: jobs are available in this field 
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TITLE: Role-Play of a Cormr.unity Problem 



LtiVEL; High School 



QBJBC J iVE : 

The students will recognize the many problems in olved in 
coiiununity planning. 



NIATHRIALS : 

3x5 cards 



DESCRIPTION ; 

Prepare 3x5 cards with professions and jobs such as mayor, doctor^ gas 
station owner, housewife, etc. Make two other sets of cards containing health 
problems and attitudes that the members of the community are to assume. Have 
students randomly select cards in each group. Tell the students that they 
are all attending a city council meeting to determine the course of action on 
any type of situation you wish to create such as allowing a large firm to build 
a factory in the area, creating sewage disposal plants involving an area of land 
presently used by sportsmen, etc. The possibilities are limitless! 



RE UTED ACTIVITIES : 

Social Studies: community planning, pressure groups, decision -making 
Art: rap drawing 

Language: written reports from individual or committees 



'^>v^ Field Trip: 



council meeting 



TITLE ; Decision-Making 



LEVEL; High School 



OBJECTIVE ; 

The students will conclude that ^'where one lives influences 
what one values 



MATERIALS : 

observers who will feed back responses, verbal and non-verbal 



DESCRIPTION ; 

1. Announce to the class that 3 mayor of a large city, about the 
size of Milwaukee, is going to meet with tcpresentatives of two 
different groups concerning a controversial issue. The issue 

is whether or not commuters should bo allowed to use city facilities 
such as public library without a nominal fee. The fee can be 
paid in one of two ways: each person who enters the library pays 
50 cents or the place of residence (suburban city hall) will be 
charged 50 cents per book checked out with funds for this coming 
from tax money collected in the suburb, 

2. Choose o)\e person to be the mayor. Have the remainder of the 
class form two groups' one representing the commuters and the 
other representing the city dwellers. Have one group sit on one 
side of the room and the other group sit on the opposite side 
with the mayor in the middle. 

3. Give each side 10 minutes to talk to the mayor with the other 
side remaining quiet. Then let the sides debate with each other 
in front of the mayor for 10 minutes. 

4. []ave the sides change roles for a brief time if they wish. 

5. Inform the mayor before class that he should not make a final 
decision at this time but ask sides to get more information. 

6. Discuss issues and resultant problems. 

7. Have a representative of the city^s office of the mayor and a 
similar representative from a suburb visit the class and/or have a 
small group of student volunteers tape-record interviews at respec- 
tive corjnunity offices and replay recording for entire class. 



198 



TrrLE: Micro-CUmates L!:V]'.I.: High School 



QBJHCTlVi;: 

To make students aware of hew climatic factors vary over a small 
geographical area and to provide practice using weather instruments, 
to record weather data and to observe different species of plant and 
animal life existing together. 



NtA TERIALS : 

thermometers trowe Is 

sling psychrometcrs containers (large juice cans, etc.) 

shovels writing materials 

DESCRIPTION : 

This activity may take place in any of the following areas: sunny 
open area of the school; shaded side of the school; north and south side 
of a fence or wall; a ditch or hole; dark and light surfaces such as black- 
top and cement, highest and lowest point on the property; if snow is present, 
the surface, groun- level and bottom of depression. 

Procedure: Divide the class into as many small groups as you have 
sites. Have the students measure and record air and soil temperature at 
the surface and at specified distances above and below surface; i,e,, 
8 cm below, 5 cm and 180 cm above surface. Determine the relative humidity. 
Observe the texture and condition of the soil (have groups compare information). 
Draw attention to kinds of plants. Include some type of keying activity if 
you wish. Relate climate, soil, plant factors. Samples of plants and soils 
may be removed for use in the classrooms- 



REL\TEn AClIViriKS: 

In the classroom, make charts that compare information from the various 
sites sampled. Some students might wish to try duplicating the outdoor 
environment in the classroom. 



ERIC 
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Y \ \\\\ : TtMnpo rat uro Convcr s i on 



liiyiLL- lliKh School 



OBJI -CTIV H: 

At the completion of this exercise, the student should be able to 
convert a centigrade temperature reading to fahrenheit and vice-versa. 



pencil 
paper 

DHSCRIPTION: 

To convert tempejMtures from one scale to the other remember the 
fol lowing : 

o 0 

A fahrenheit degree is only S/9 of a Celsius degree and 32 F = 0 C 
(the freezing point of water). If you know the temperature in F*', and wish 
to change to ^C, you first subtract 32 from the fahrenheit temperature and 
take 5/9 of the remainder. To convert from celsiiun to ^^F, you reverse the 
process: multiply the celsius temperature by 9/5 and add 32. 

Rli lATHD ACTIVITIF^S : 

Charts (picture of a and C*^ thermometer side by side) can also 
be used. The boiling point and freezing point of water, normal body 
temperature and average room temperature can be easily compared this way. 
Students should be familiar with both methods. 



T- S'O ^ °C- 10 



IS 
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Iliyi' Scavenger fkmt: Nature LKVliL: High School 



OBJFCVIVb: 

Identify natural materials and describe their usefulness. 



MiVTHRIAi. S: 

one grocery bag per group 
one tally sheet per group 
an area to conduct the hunt 



DESCRIPTIO N: 

Make a list of materials found in nature (bark, dogwood, something 
perfectly round, something that reminds you of art, etc, and number 
them, (You can use previously learned material by rephrasing materials: 
instead of asking for acorns, ask for deer food, providing you have 
studied deer earlier.) Provide a sheet divided into rectangles and tape 
(6 rolls to a class is sufficient). If you ask for materials in an open- 
ended fashion, you^ll get some interesting results. 



REIATED ACTIVITIF S: 

See "Scavenger Ilunt: Litter", 
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TITLE ; Scavengar Hunt: Litter 



Li;VEL ; High School 



OBJECTIVE ; 

To locate and explain sources of litter and make suggestions for 
correction of the problem^ 



MATERIALS ; 

one tally sheet for each group 

one plastic garbage bag for each group 

an area in wh.rch to conduct the hunt 



DESCRIPTION ; 

Divide the students into groups, giving each a large plastic bag 
for collection. Give them a specified length of time to collect litter 
(30-45 min.). At the end of this time all groups return to the starting 
point. Now give each group a worksheet on which letters of the alphabet 
are listed. Someone* from the group is selected to record kinds of litter 
found by the appropriate letter. 

The object is to find litter beginning with each letter of the 
alphabet, or as many letters as possible - not which group finds the most, 
as is expected, Don't tell them this until after the time limit has 
expired and groups are ready to check lists. 



REUTED ACTIVITIES : 

See ^'Scavenger llunt: Nature". 
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TlTLli: raxidermv of a Snake l.iVl",!.: lli^li School 



OBJLCTIVti: 

The students will be able to identify coiiinion varieties of snakes, 
identify the internal and external parts of a snake and take home a 
preserved spec imen . 



N{ ATH:UALS : 

one snake per student (if supply is limited, one snake per two or 

three students) 
alum 4 02 » 
salt 8 oz . 

H^SO^ 1/2 oz. (optional) 

Borax (20 mule team) 1 box 
sand 



DESCRIPTION : 

1. Make incision from four inches behind the head to near the tail 

2. fk^move skin from the body, inverting skin over head. Keeping 
the skin attached, clean all meat from the head. 

3. Soak the skin in solution of 1 gallon water, 4 oz. alum, 8 oz. 
salt and 1/2 oz. ^^^^0^ for two days. (il^SO^ optional) 

4 . Rinse, rub in borax. 

5. Sew up incision and fill cavity with sand. 

(>. Place tlie snake in the desired position and let dry until hard. 

7. Apply a coating of clear lacquer if desired. 

RliLATHD ACTIVITIHS : 

Writing: describe tho snake in terms of habitat, feeding habits, 
reproduction, value to nature, etc. 

Mathematics: estimate amount of sand required to fill body cavity 



TITM:: hater Pollution in I-akcs 5 Streams 



LBVEL : High School 



OB.JECTIVK: 

To isolate pollutants found in water samples using testing kits 
for that purpose. To suggest possible ways of correcting the problems. 



M/VniRIALS : 

water testing kit 

lake or stream water samples 



OHSCRIPTION : 

To study water pollution, obtain water sources from various areas. 
Included in these could be areas that relate to the students, such as 
streams or rivers. Samples from rivers should come from various areas 
along a river to determine the pollution level at strategic spots of 
this river. Example could be the area of the river serving as the 
intake for water supply or the exhaust from the sewage plant. Other 
areas may include a lake used primarily for fishing or swimming, con- 
sidering the size and depth of the lake, The samples are then to be 
tested with the Hach Water Kit to determine the pollutants found in 
the water. This way the cause of pollution cf>uld be determined and 
possibly a remedy to cure the problem. 



R ELATED ACTIVITIES : 

See activity titled: ^'Habitat Improvement'^ for a connection between 
water pollution and habitat improvement. 
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TITLE: Case Studt^S'on the Topic of ^^thmting" LEVEL: High School 



OBJHCnVE: 

The students will discriminate between legal and illegal hunting 
practices. 



MATERIALS : 

State of Michigan Hunting Regulations 



DESCRIPTION : 

The students will examine a set of situations which are actual 
hunting practices gleaned from newspapers and experiences* The 
principles involved in bag limits, number in possession, point system, 
off-season, bow and arrow, sex, rutting season, sportsmen and clubs, 
preserves, reserves, etc*, will be discussed in company with hunting 
regulations estabiished by the state. 



RELATED ACTIVITIES : 

Secure copies of current waterfowl hunting rules. Give the 
student a list of situations and ask them to determine whether they are 
legal or illegal. You'll have to explain the point system first, also 
set up your situations to include in--seasons vs. off-seasons, bag 
limits, number in possession and miscellaneous rules (e.g., "you may 
hunt with a bow and arrow, you may not use bait,'^ etc,)* 
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11 UK: Pollution: Tenestrica idiyiliJ School 

OKJl-cn Vll; 

The students will identify terrestrial pollution and suggest ways 
to correct the {Problems* 

Take a field trip to an area where all«torrain vehicles arc used for 
recreiitton. 

a» Point out the consequences of trails made straight up a hill 
by a motor bike or other vehicle. 

b. l:X])laiu how vehicles can bo used without causing damage* 

c. Show the results of grazing in a wooded area. 

d. Show the after effect of road salt on trees near the road. 




nTLr[: Taxonomy; Let's Pretend h^k' Hig!i vScl^ool 



QBJECTIVl:: 

The students will classify and identify objects . 



MATHRIALS: 

copies of rules for groupings for each member of the class 



DESCRIPTION : 

One of the branches of science that we deal witli in the classroom 
is taxonomy > The word taxonomy is made up of two Greek words --taxi6* 
whicfi means to arrange and nomis which means law. We have put these 
two Greek words together to make the word ^'taxonomy" which means the 
science of classification, 

Wl.on we classify things, we- arrange them into groups. If we arrange 
them into groups scientifically, we follov/ certain laws or rules. A 
taxonomist is a person who classifies things into groups according to 
certain laws; these laws are based upon the characteristics of the things 
ho is classifying. 

Let's pretend that we are taxononiists . Let's classify these four 
things^ into their proper groups by following certain laws. Suppose we 
have Q Q I' 1 (3] to classify. Suppose that these objects are either 
gleeps, gloops, glicks or globs. Suppose that in order to classify these 
things scientifically we follow these laws: 

G loops are round, 

Gleeps are round, 

Glicks and globs are not round » 

G loops have arrows, 

Gleeps do not have arrows. 

Globs have arrows, 

Glicks do not have arrows. 

Using these laws wo have discovered tliat O is a : 
that'V) is a ; that is a ' ; "and tha't 

X2 - zrzzziij"' 
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Taxonomy: Lct*s Pretend {c:onti nucd) 



When a taxonomist classifies things, he uses a key» A key to 
the classification of gloons, gloops, glicks and globs might look sorae- 
thing like this: 



1 A 




* < • « <C(l 


b 






2a 






b 


Objects that do not have arrows are. . , . 


. » . .Gleops 


3a 


Objects that have arrows are 


. . . .Globs 


b 


Objects that do not have arrows are. . . . 


. . . .Clicks 



At each step in the key we looked at the characteristic of the 
thing we are interested in. Hither it had this characterisitc or it 
didn't. In either case, tlie key told us where to go next or wliat the 
thing was* It helps the object. 

Let *s use the key to identify the fol lowing \^ 

la Three sided. . .go to 2a 

b More than three sides. go tc^ 3a 

2a One arrow. .Tibe 

b More than one arrow. .Tope 

3a Has arrows .go to 4a 

b No arrows. . .Sak 

4a One arrow Sike 

b More than one arrow Simo 



Using this key, we have classified and identified these objects: 




is a 



IS a 
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'rriLIi; Biochemical Oxygen Demand 



LliVHL: High School 



OBJECTJVi;; 

To discover micro-organisms in water. 



MATERIALS : 

1 plastic spoon 

2 baby food jars 

1 level teaspoon powdered milk 
1 level teaspoon dry yeast 

1 dropper bottle methylene blue solution 

2 5ml air piston 

3 test tube--10 ml 
1 test tube rack 

1 wax marking pencil 
1 watch or clock 



DESCRIPTION ; 

A, Prepare a sample of milk by slowly stirring 1 level teaspoon of 
powdered milk into 20 ml of tap water in a baby food jar. Mark 
the jar with an "M". 

Prepare a sample of yeast by slowly stirring 1 level teaspoon of 
dry yeast into 20 ml of water and mixing thoroughly. After a 
minute or so, stir the mixture again. Be sure the yeast is well 
mixed and has not settled to the bottom. Lable the jar ''Y^'. 

C. Use the marking pencil to number three clean test tubes 1 through 
3. These tubes should hold at least 10 rnl of liquid. 

D. Using one 5 ml air piston for water and another 5 ml air piston 
for milk. Add to the three tost tubes the exact amounts called for 
in ^'A'', Stir each mixture thoroughly. 

1. Wtiat is the total volume of liquid in each tube? 

2. Which tube has the highest concentration of milk? 

3. Which tube has the lowest concentration of milk? 

4. Methylene blue indicates the (presence of oxygen. 

Miy would methylene blue indicate that oxygen is present at the 
surface of the liquid? 
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Biochemical Oxygcri Demand (Continued) 



I:. Add 20 drops of methylene blue solution to each tube. 

I. Does each of the three mi Ik-mcthy lone blue mixtures 
contain <l is solved 0X)'^en? 

i' . Mix milk (sewage) and yeast (decay) inicvo-organisms to see 
what happens to B.O.O* / 

1. Muat do you predict will liappen to the blue color in 
the three tubes if tlic yeast uses up all the oxygen? 

2. In which tube would you expect a change to occur first? 

G. Mix these with the micro-organisms. Add the yeast to the 
sewage. {20 minutes are needed to complete observations) 

I. Add 2 ml of yeast solution to the first test tube^ mixing 
thoroughly. Record in table 3-2 the exact time the mixing 
starts. Once the timing has begun, don't disturb the tube. 
Jostling it will introduce air into the liquid. Repeat 
the procedure for the other two tubes. Be sure to record 
the starting time. It will take several miimtes for changes 
to occur. 

The more food supplied to the micro-organisms, the faster the 
dissolved oxygen supply is used up. How do these observations 
apply to the decay micro-organisms in surface water? 

1. Yihat influence would dumping large quantities of sewage into 
a river, stream or lake be likely to have on the amount of 
oxygen dissolved in the water? 

2. Miat do you predict happens to the population of decay 
micro-organisms when sewage is dumped into their environment? 

3. Predict the result an increase in decay micro-organisms would 
have upon their biochemical oxygen demand? 

4. Wliat result would increasing the B.O.i). of one kind of 
organism population have on the population of other oxygen, 
using organisms in the same environment? 

5. How should the increase in an oxygen— us ii\g population of 
micro-organisms affect tl\e amount of oxygen present in an 
environment? 
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TmU; Tree Spying in the Field and Woods LLVEL: High School 

QBJf-CTlVH: 

The students will be able to identify trees in the field. 

MATBRIALS: 

handout sheets — Tree Road Map 

DESCRIPTION : 

1. Take a walk. 

2. Use the map on the following page. 

3. Identify the trees in the area. 
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rvee Spying \\\ tl\e l icld and Woods (font iiuuHl) 



Pines 
T 



Hemlock 

— I — 

N'eodlcs 



Spruces 

Angled 
Needles 



Leaves in 
Groups 



Leaves Needle SlKiped 



Tamarack 
(deciduous) 



^ 

Leaves Leaves m 

Single Clusters 



Red c:edar 



White C:odar 



.oaves Not Needle Shaped 



Coniferous 



What kind is vour tree?- 



Tree i^oad Map ^- 



-Read the signs, follow 
the arrows ♦ 



Oee iduous 



Alternate Branchin 



Conipouml 
Loaves 



S 1 mi> 1 e 
Leaves 

y ^ 



lohed 



not lobcd 



Hi ckory , 
Kalmit , 
Butternut 



Oak > sonie 
ilawthornes 



Opposite Branching 

Coinponnd Sim^'^le 
Leaves Leaves 



leaf oiTt 
smooth 



Ashes , 
Box Llder 



\k rd 
Maple 



r?uf 

toothed 



Soft 
Maple 



1 



Thorns 



Some 
Hawthornes 



Tapery 
Bark' 



'lat t ' /led 
Sterns 



Bi relics 



Vou] ars 



Twii^s with 
Vvinter>;reon 
Ilavor 



Yel 1 ow Bi rch » 
Ri vcr Hi rcti 



Wil lows 

Lims 
(Cherries 

Beech 
] roMwood 
Has 5 wood 
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XUJL'l- <^^t' a Nhiplo Tree in Miil-Wiiitor 



Li;Vi:t.: High vSchool 



OBJKCTIV H; 

The student should be able to describe in detail, most aspects 
of a maple tree (shape, bark, trunk, fruits, buds, habitat, etc.) 
within one week, 



MATllRiALS: 



paper 
penci 1 
compass 
soil augar 



measuring tape 
hand lens 

three i/2 ft. stakes 

handout of procedure and description 



DESCRIPTION : 

Choose a tree that grows in the open for this study. 

The students will answer the following questions on separate sheets 
of paper . 

I. Where the trees grow. 



1 . 

2. 
3. 



4. 
S. 



Describe the slope of the land where the tree grows. 
Using a soil auger, take a snii profile and describe it. 
Measure the distance to the three nearest trees. Would you 
say these trees are competing with your tree? Why? Are 
any of them maple trees? 

Do you find any clues in the tree as to whether it has ever 
had to compete with other trees? Explain. 
What plants do you find growing under your tree? Are they 
any different from tlic plants growing in the open? Explain. 



11. Shape of the Tree, 



1 . 

2 

3. 

4. 
5. 



Sketch the tree and label the bole, branches, spray and head. 
Can you tell from the shape of the tree which way the wind 
blows most often? Explain. 

How high on the trunk do the first branches come out? At 
what angle? 

What do the branches do 
Examine the spray. Are 
or alternate? What 
Are there any large 
them? 



for the tree? 

all the small twigs arranged opposite 
does the spray do for the tree? 
scars on the tree? What might have caused 
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Study of a Mai)le Tree in Mid-Winter (Continued) 



III. Bark 

1. Js the bark .smooth or rough? Are tl^e ridges smooth, fine 
or coarse? \'crt i en 1 or iioi' i ::onta J ? 

2. Compare the bark on the trunk witli that on the branches and 
twigs. 

3. Kliat does the bark do for the tree? 
IV. Trunk 

1. Measure the distance around the trunk (3 ft. above the |»roind), 
Record , 

2, l-rom the above measurement, calculate the diameter of the 
tnmk. (circumference ^ TT x diameter) 

V. Fruits 

1. rind a fruit from this tree on the grour.d. Sketch it, 
labeling the parts , 

2. Hold the fruit above your head and drop it, counting "and-a- 
one*', "and-a-two", etc, How many counts does it take to 
reach the ground? 

3. Describe how the seed fell. Did it drop straight down, sail 
or flutter? 

4. How might the way in which the seed falls affect the spread 
of maple trees? 

VI, Buds 

K Describe the buds after exami/iing them wit)i a hand lens. 

What color are they? Are they shiney, rough, sticky or 

downy? Are they arranged opposite or alternate? 
2* With a hand lens, examine the r>car5 where last year's leaf 

grew. Can you see the scars of the vascular bundles? Sketch 

the leaf scar» 

3, Are the terminal buds any differe^^t in appearance from the 
lateral buds? 

VI I , Height of the tree 

K ['ind the height of the tree as follows: 

On a bright, sunny day drive a 3 1/2 ft. stake into the ground 
so that exactly 3 ft. is sticking out. Measure the length of 
the shadow cast by the stick. At the same time, measure the 
length of the shadoK cast by the tree (from base to very top 
branches). I-igure the height of the tree using the ratio: 
shado w of s take : height of stake is the same ratio as the 
sluulow of tj^ee : heTgnt^^T" tree (x) , Miat is the height of 
the tree as you calculated it? 



RliLATHO ACTlVn rhS: 



Use this same j^rocctlure for other tvpes of trees 
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TIThK ; Knvlronmental Awareness Inventory 



IMUr Hij;h School 



OBJKCTIVE: 



Students wiil gain more knowledge abotit tlieir environment, 



MATERIALS: 



handout for each studeuc 



DESCRIPTIOM: 



How many of the words and phrases 
A few short sentences, 



below can you identify with; 



for students 



answers for Instructor 
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1. 


3000 acres per day 




1. 


loss of land for urban development, 
freeways, shopping areas 


2. 


40 acres per mile 




2. 


land use for highway development - 
(40 acres for average interchange) 


3. 


370 lbs, per year 




3. 


paper per person (10 years ago A50 ' 
"save lunch bags" 


A. 


6 lbs. per day 




4. 


solid waste per person 


5. 


200 gallons pet day 




5. 


water consumption per person 


6. 


4 to 7 minutes 




6. 


lack of oxygen leads to brain damagi 


7, 


6% but 30% 




7. 


6% population use 50% of goods and 
services (resources) 


8. 


ecology 




8. 


inter relationship 


9. 


environment 




9. 


surroundings 


10. 


acre 




10. 


football field 


11 . 


pollution 




11 . 


misplaced energy 


12. 


ecopornography 




12. 


garbage, junk yards, dvimps, smog 


13. 


6 X as great today as in 


1900 


13. 


water pel 1 ution 




1000 spills every year 


2 IS 


14. 


oil 



Environmental Awareness Inventory (Continued) 

15. costs $309 per yenr per family 15, dirty air 

16, changes climate 16, pollution 

17. in E, Q, problem 17, air pollution 

18, E. Q, 18. environniental quality 
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LQ'iJis l\^rns"A VMoworloss IMant Study f.\^yKL: Soliool 

OBJKCTIVK: 

After Ktvitiles of a thriving fern community, the students will be v^ble to 
relate information on the life cycle of the ferni 

MATRRIALS ; 

hand lens 

DESCRIPTION ; 

Observe the fern fronds - separate: simple, compound fronds undivided, lobed, 
separate leaflets 

Make a sketch of the venation pattern 

Observe the fruit forms from various type^ 

1» spore-cases: distinct from green leaf 

2 . spore-cases : borne on the green leaf 
fertile leaflets smaller than sterile leaflets 

3. spore-cases: borne on a green leaf 
fertile and sterile leaflets same size 

Examine the rootstock: thio is a stem rather than a root. It is evidence 
of the dead past. Study carefully and note following: 

1. evidence of withered fronds 

2. Do they join the rootstock? 

3. Are the green fronds the same as the withered fronds on the rootstock? 
How different? 

Can you identify a growing tip of the rootstock? How does it compare 
w.fth the total rootstock? 

5. Look carefully for the frond traces of the past year only. How do they 
compare with the traces of previous years? 

6, Uliat portion of the rootstock is alive? Ul^at portion is dead? 
7« Can you find the true roots of the fern? 
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Forns — A Floworless Plant Study (Continued) 

Caroi ully exainlno the s t Ipc-rachls . 

1. Is it smooth or rough? 

2. Are there scales present? If so, what color? Wiat would their 
function be? 

3. Is there a scale-bud relationship? 

Carefully examine each frond of a clump. Do the fronds have the same 
number of pinnae on each side? 

1, Make a sketch of the shape, edges and veins. 

2, Do the fronds have fruiting pinnae? 

3, Locate as many different species as you can and make notes on the 
habitat of each, 

4, Wliat environmental conditions do all ferns share? 

5, Do you ever find ferns in sunny places? Wliy? 
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Tnili ; Snow as jin Accumulator of rollutaiits I.liVliL: High School 



OlUliCriVli: 

To determine the comparative, relative amounts of sulfates and 
chlorides in oit atmosphere and how these pollutants affect vegetation, 

MA TKRIAIS ; 

snow from various places such as cities, villages, hills, valleys, 
parking lots, driveways 



DESCRIPTION : 

Divide the students into groups of two and have half of the groups 
do the following with the snow: 

1. Collect S litters of snow and melt. Filter, dry, weigh to 
determine particulate matter (soot, fly ash, etc.). Save 
the filtrate. 

2. Boil the remaining filtrate until a volume of 20 ml remain. 
Divide this into 10 ml parts. 

3. In order to determine the mass of sulfate materials resulting 
from pollution, co/iiplete the following; 

a. Add 10 ml of INPaCl2 to 10 ml from step I. 

b. Weigh a piece of filter and record the mass, 

c. Using the same piece of filter paper, filter the residue, 
if any, from step 2. Wash in 5 ml distilled water. 

d. Dry filter paper and residue at lOO'^C. 

e. Determine ma^s of filter paper and residue when cool. 

f. Subtract the mass of filter paper (3bJ from the mass >of 
dried filter paper and residue (3d) in order to obtain the 
mass of sulfate materials found in 2.5 liters of snow. 

4. In order to determine the mass of chloride materials resulting 
from pollution, complete the following : 

a. Wo hope you have saved the other 10 ml of filtrate from 
step 2 as it is now necessary to add 1 .0 ml of INAgN03 to 
this filtrate. 
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Snow as an Accumulator of Pollutants (Cent inviod) 



b, Continue this portion of the investigation as you did 
with steps 3b, c, c, and f, but finding this time 
thr mass of chloride inateriaJs found in 2.5 liters of 
snow. 

Have tlie other half of the class in groups of 2 go with the 
snow collectors and sample the licliens and mosses as follows: 
estimate the moss and lichen cover on trees of the same species and 
correlate differences with forms of pollution. Estimates can be made 
using a square frame made of cardboard divided by strings into one- 
centimeter squares. The cardboard can conform to the tree shape and 
the smaller squares aid in estimation of cover. Sample 5 trees at 
each snow collection site on the east side of the tree 4 feet above 
ground level. 



RlILATtU) AC nvn UiS : 

Compare the amounts of various pollutants found in a city or village 
with those of less populated areas. 



TITLH: Water Quality Test ll:V[;L: High School 

(Coliform Bacteria, Microbiology Lab) 



OBJjiCTIVE: 

To check for the presence of coliform bacteria in a sample of 
pond water using standard procedures of the Health Department. Presence 
of ji. Coli may indicate tlie presence of fecal contamination and there- 
fore the presence of pathogenic bacteria. 



NIATHRIALS: 

petri dishes with agar 
te>t tubes 

Durham (fermentation) tubes = small test tube (1 1/2" to 2" long) 
Can be made by heating a short piece of glass tubing, pulling it 
apart, and tapping one end shut. 

incubator 

graph paper 

suspected water sample 

E.M.B. (eosin, methylene blue) agar 

DESCRIPTION : 

Lab will take a period of about one week due to incubation time. 
Slack time can be taken up with background material on microbiology, 
bacteria and coliform specifically. 

Monday 

1. Each team of six students obtains two plastic petri dishes 
and labels them with their name, hour, date and amount of 
lUO sample. 

2. Accurately measure out 1 ml of pond H^O using pipette or 
graduated cylinder. Place in petri dish labeled 1 ml. 
Spread pond water evenly over surface of agar by agitating 
dish gently. CAUTION: Lift cover as little as possible 
to avoid contamination. 

3. Tape the top and bottom of the petri dish together (prevents 
accidents) . 

4. Prepare a second petri dish with 2 ml of H2O samples. Tape 
shut and laocl. Place both dishes in incubator for 24 hours 
(be sure sample is in contact with the agar) 



Water ()ual 1 1 y Test [Lont i rnu v! ] 



luesilay 

iMxu'Cihiro ,\ (Plato Count ) 

1. ('oiint [Uv iuiiiil)c'i' of {^actt^ria coU)nics i'ouiid on tlio a^^ar 
platCi; without roiiiovini: the top of tho dish. Record in 
the table. Pirrctions for counting are as i'oUows: 

a- Select four sc\uai"es at random on the j^raph paper. 
c:ou!U the r.uinber of bacteria colonies in each 
squ:ij"e and place the number in tlie spaces, l-ach 
square on the paper etjuals one square cm. 

Square K _ 

Square . 

Scjuare ' ' 

Square 4 / ^' 



b. To find the average number of colonies per square 
cm divide the total by four. 

c. l ind the area of the petrl disli in square cm (Tf]< ). 

d. MiiltipJ)' the average number of bacteria colonies per 
square aw by the number of cm in the entire plate. 

Tlvis is the total number of colonies found on the entire 
plate. Show your work. 

DATA TAUlAl 
Number cf Bacteria Colonies Observed 



Incubation Plate with agar^ 

_ j2£^i^: i^l^. J Jl^-s simple 2 ml sample agar only 
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24 hours 
4(S hours 

1. ;vhy would you expect to find a difference in the 
numlier of colonies found in Inil and 2 ml 11^0 samples? 

2. What is the reason for tiie dish -Inch contains only 

agar? 

5. If >ou find bacteria colonies in the dish which 
contains only agar, where did they come from? 

4 . How can you tell tliat the bacteria colonies which 
you found in the di,sh with j^ond water came from the 
water and not from the air? 

Procedure B (Hach Team Prepare 2 Fermentation 1\ibes) 

K Pour 20 ml of lactose uroth into each test tube. Pour 
some of the broth into the f?urham tube first. Place 
the gas collecting tube (Durham 4\ibe) inside the test tube, 
so that no air is present inside the gas tube. 



Water Quality Test (Contimied) 

2. Label each test tube with ruirne and hour. 

3. I'orin a small cotton plug for the tost tubes. 

4. Place them in the j)ies,sure cooker for sterilization. 

5. Wash all dirty equipment when finished. 

Wednesda y 

Purpose: To count the number of bacteria colonics present 
after 48 hours of incubation on the petri plates. 
Record in data table. Innoculate sterilized 
lactose broth with water sample to check for gas 
formation which indicates the pi^esence of R > Col i . 

Procedure; 

1. Keep the cotton plug on the test tubes at all times to 
prevent contamination. 

2. Using a pipette, add 10 ml water sample to the fermentation 
tubes. Remove cotton and replace it quickly without putting 
it down, 

3. Mix gently by rolling the test tube in the palms of your 
hands . 

4. Add the date and amount of sample to the label of each 
tube. 

5. Place the test tubes in the incubator for 24-48 hours. 
Questions; 

1. What is fermentation? Explain how it is different from 

respirat ion . 

2. Write a general equation to show what happens during fermentation* 

3. Wtiat are the end products of fermentation by yeast? By 
bacteria? 

4. Lactose is a complex sugar made of ________ S . 

5. In order to release energy from sugar molecules during 
fermentation, what special chemicals are required? 

6. W})y is lactose broth used to specifically test for E. Coli«? 



Water Quality Test (Cuntinuod) 



Thursday 

Proccnluro A 

U Clhci'k I'ojr.oJitat i on tubes for bubbles whicli indicate 
the presence of ccliform bacteria. Record in the tabic 
below. 

Incubation Tube with 10 ml Tube with 

'^'inie_ ^ Water No Water 

24liours 
48 hours 



What is the tube with no water for? 



Summary 

From this lab work, explain what you have learned about the 
water quality of pond water. 

Co li form - The Confirmed Test 

1. Yihy was the presumptive test with lactose broth insufficient 
to prove the presence of li. Coli? 

In order to be posi tive K. Coli is in your water sample, 
you have to strealc a plate of R.M.B. Agar. 

2. What is K.M.B. Agar? 

3. Describe the process of streaking. 

fire equipment to steriiizer--glass rod with a wire 
inserted --wire has a loop on tho end --dip into tubes 
of positive presumptive test samples-^streak plates 
in a squiggly cross (spreads out the colonies); re- 
stcrilize the equipment ; lable F^.M.B. plates and 
incubator 

4. Wliat would a typical I:. Coli, colony look like? (metalic 
green color with small black dots in the center) 

Incubate your plates for 24 hours, 

5. Is the test positive or negative for Coli.? Describe 
and sketch any colony growth, 

6. What can you say about the quality of your water sample? 
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IXLlli' Haiku (Creative Writing) IM^^Il- High School 



OBJECTIVE; 

To mke thn sliuients aware of their immediate sur rouadings . 

htATERTAhS: 
pencil 

n ESCRIPTION ; 

These mini-exercises should be assigned while on a field trip to a quiet 
place, A choice of 1 or more exercises should be mandatory (giving lee~way to 
individual differences). 

I . Haiku Poetry 

Due to the form and content of Haiku (pronounced: hi gh-ah-koo) poetry , it 
is in direct correspondence with nature. Haiku is Japanese poetry > how-- 
ever it is a unique and versatile art form In any language. The Japanese 
have strict rules about writing Haiku: 

1. The poem must refer to nature* 

2, It must represent or have reference to a season* 
'i. It has only three lines. 

''4. The first and last lines have 5 syllables and the middle has 7> for a 
total of seventeen syllables. 

For this exercise, the student may try for a true Haiku by following the 
above rules, or he may try for a Haiku effect or image. Encourage them to be 
creative and original, Emphasi^:e the idea that they are a part of nature, 
they are in nature, and all they have to do is to describe the natural feel- 
ing they have. Forget rhyme and meter. Examples: 

1. Flowers on a stem 
Do not always blossom full 
But thought never dies 

2, I'm a new born tree 
My life has hardly beguni 
I hope it will last. 

3» 1 am nobody 

A red sinking autumn sun 
Took my name away 

Some student? will find it difficult to conform to the Japanese rules of 
O ^iku, consequently they should try for a Haiku piage which reflects their feel- 



Haiku (Creative Writ! ng>-'-Continued 



ings about nature or life in general. Ask them to keep the Haiku form of three 
lines . 

For all of the students, tell them not to begin writing immediately. Give 
themselves time to become aware of their surroundings and the effect these 
surroundings have on them. When they become aware of these things, write about 
it. 

It will help the instructor as well as the students to have a prepared 
sheet giving the rules of Haiku. 

1. Refer to nature 

2. Describe or refer to a season 

3. Have only 3 lines 

4. Line one = five syllables 
Line two = seven syllables 
Line three = five syllables 

5. Forget rhyme and meter 

6. Re"! ax and be natural 

li, Cinquain Poetry 

Cinquain poetry is a French form of writing. It is pronounced SIN-CAN. 
The literal translation is **five lines". With exposure to the form and 
technique of Cinquain poetry, the student will find a simple, yet express- 
ive outlet for writing nature poetry. It's form is as follows: 

1, Line one = word, noun, topic of poem 

2, Line two = 2 words, adjective, description of line 1 

3, Line three = 3 words, action phrase, describes action of line 1 

4, Line four = 4 words, personal phrase, poet's feeling on line 1 

5, Line five = 1 word, noun, renames line 1 

The teacher should enthusiastically encourage the students and emphasize 
the ease of writing Cinquain, Here are some examples: 

1. Sunset 

Bright, colorful 
Singing into night 
Makes me feel Happy 
Dusk 

2, Bob 

Strong, happy 
Thinking about tomorrow 
Helps me enjoy life 
Friend 

The student should be provided with the format and the examples. Write 
your own Cinquain below: 

1. 

2. 

3. 

4. 



5. 
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^ ^ ^ ' Situational stimul 1 

Many tiyries creative thought is blocked out by a lack of sensitivity to 
ones surroundings. To Increase one's sensitivity Is to Inspire creative 
thittklng. Have the students find a quiet place to sit. Ask them to use their 

Imagination to visualize the area as a setting of a short story. Another 
variation, is to describe ttie area as it might be written In a tour guide. 



LL'lil* l>ivin^ Things Prove Ihoir Value MiVlil: High School 



0^)j:CTiyid; 

To demonstrate the value of a variety of living things. 
MATHRIALS: 

area for a hike (school lawn can be used) 
DE SCRIPTION : 

On the field trip, start with the simplest form of life including 
both plants and animals. At random a plant or animal is pointed out 
and the class is told to write down all the things that form of life 
is noted for. AH values are brought out concerning the plant or 
animal. The field trip will show the students the value of all living 
things around them and help them appreciate nature. 

RELAT BL) ACTIVITI [:S: 

Consider the natural enemies as a means of population control » 

Discuss the protective characteristics of plants and animals for 
preservation. 



Discuss the importance of a balance in nature and Jbow man may upset 
this balance. fiv^. 



TITMi; KiJul-LhilJ Tcictor Dctonninat ion 



I^'ia: Ilii^h School 



OBJIiCnVO: 

To determine the effect of wind on the body surface. 



chart 



DESCRIPTION : 

The skin is one of the chief agents for regulating the body 
temperature. Kxccss booy heat is given off by radiation. Our sweat 
glands moisten the skin surface and breezes evaporate the sweat, coaling 
the body. Mien more wind dries the sweat as rapidly as it comes to the 
surface, we no longer are aware of sweat, but we are still losing body 
moisture. If 10% body moisture is lost, the results are fatal. The 
more skin exposed to wind, the quicker we succumb. Actual chilling can 
occur at a normally comfortable temperature if there is a moderate wind. 
The skin surface may get down to the freezing point of water. One result 
is that surface blood vessels shut down, the skin turns white and blood 
distribution in the body becomes unbalanced. Strong steady winds that 
you may easily encounter in mountains or at the beach can produce 
dramatic losses of body heat that may be damaging to the body. 

By checking the charts on wind velocity and air temperature, one 
can see the need for proper ciothiiAg. 

Wind Veloci t^^ Indications 



0-1 mph 



calm: smoke rises vertically 



1 - 3 mph 



smoke shows wind direction 



4-7 mph 



wind felt on face; grass or leaves rustle; 
snow eddies 



8-12 mph 



leaves and small twigs in motion; light 
flag extended by breeze 



13-18 mph 



dust, snow or leaves are raised; branches 
move 



19-24 mph 



small trees in leaf will sway; crested 
waves form on inland water 



25-31 mph 



large branches in motion; white caps on 
waves; tents billow and strain 



Wilul-Chill Factor He tevininat ion (Continued) 



W^ml_ Velocity 
32^38 mph 

:^9-*lS mph 

46-54 mph 



Iiulicat ions 

whole trees in inotion; walking against 
v^ind difficult 

twigs break off trees; walking generally 
difficult 

branches break off 



To determine chill factor: estimate wind velocity in miles per hour 
from table or other weather data. Read temrmture from thermometer or get 
the lowest temperature forecast for the are^ In following chart where 
columns intersect is the value that will indicate the effective equivalent 
temperature at zero miles per hour, 



Estimated 
Wind Speed 
in MPH 


50 


40 


30 


Actual Temperature 
20 10 0 -10 -20 


-30 


-40 


Calm 


50 


40 


30 


20 


10 


0 


-10 


-20 


-30 


-40 


5 


48 


37 


27 


16 


6 


-5 


-15 


-26 


-36 


-47 


10 


40 


28 


16 


4 


-9 


-21 


-33 


-46 


-58 


-70 


15 


36 


22 


9 


-5 


-18 


-32 


-45 


-58 


-72 


-85 


20 


32 


18 


4 


-10 


-25 


-39 


-53 


-67 


-82 


-96 


25 


30 


16 


0 


-15 


-29 


-44 


-59 


-74 


-88 


-104 


30 


28 


13 


-2 


-18 


-33 


-48 


-63 


-79 


-94 


-109 


35 


27 


11 


-4 


-20 


-35 


-51 


-67 


-82 


-98 


-113 


40 


26 


10 


-6 


-21 


-37 


-53 


-69 


-85 

m 1 


-100 


-116 



I villi: Match l^xperimont 

rhe sLudentir* will obsex^ve the env i romnental changes m micro- 
climate. 

kitciu-^n matches 
c 1 a y 

DiiSCRIPTION: 

Strike a match and stand it in clay. Allow it to burn as long as 
possible. 

A. As the match burned, what clianges^ if any, did it produce in the 
surroundings? 

B. Did any of the changes you observed affect you in any way? 

C. IfVhat evidence do you have that chemical changes were taking 
place as the match burned? 

n. Recall the procedure you used when lighting the match. Kliat did 
you have to do? 

1:, What form of energy is associated with friction? 

IVhat products resulted from the burning of the match? 

G. Mien hydrogen combines wLtl^ oxygen, what product is formed? 

11. A very important pi^oduct of the burTiing match i'- energy. Vihat 
foinns of energy did you observe during the burning;? 

1. What is the input to the niatcli from the air? 

J. Do you, at this moment, liave any influence on the surroundings? 

K. What is being exchanged between you and the air? 

I,, if everyone in the room struck a match at the same time, would the 
heat, smoke and odor produce a change in the room? 



LIAJ-L: High School 



Match Experiment (Continued) 



M. List the materials each of the following organisms must take 
from its surroundings in order to survive? 

c:orn Plant ^Rat ^Bug Fox 

N, What output products would you predict for each living organism, 
^Corn Plant Rat Bug Fox 



0- What influence do these same organisms have on each other? 

P. During photosynthesis, the output of green plants increases 
the amount of what gas in the surroundings? 

Q. During photosynthesis, the intake of green plants decreases 
the amount of what gas in the surroundings air? 

R. Indicate the input-output gasses exchanged between green 
plants, animals and the atmosphere, 

S. What would happen to the surrounding atmosphere if all green 
plants were suddenly destroyed? 

T, What would happen to the surrounding atmosphere if the number 
of animals needing oxygen were suddenly increased greatly? 

U» What output of animals can be of benefit to green plants? 

V. What do you predict would happen if all plant consumers in an 
area were suddenly killed? 

W/ What do predict would happen if a catastrophe destroyed the 
decomposers in a given area? 

X. What would be the effect in a given area, of a sudden increase 
in animals which consumed other animals? 



